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x a Geeat Mr. Adds ‘it, ultole Rory will 
ever be rever’'d by the Learned and Curi- 
ous Part of Mankind, for the excellent 


mong other inftructive Pieces, has fo beau 
~tifully” reprefented fome of | the Remarka- 


bles j in “Nattte’s Works; that it is -reafonable ‘to believe a 


Continuance of his Life would have furnifh’d us with fuch 
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oe Kinds of Learning. 
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Hhokth ‘di-. 
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€ diftin€ Account of its Original, Birth, and Education, its 


“ Policies, Hoftilities, and Alliances, with ‘the Frame and 
€ Texture of its inward and outward Parts; and particularly 
‘thofe which diftinguifh it from all other Animals; with 
¢ their peculiar Aptitudes for the State of Being, in which 
© Providence has placed them; it would be one of the beft 
© Services their Studies could ae Mankind, and not a little re- 
‘ dound to the Glory of the All-Wife Contriver. _ 

I am proud to own in this Place, that it was Mr. Addifon 
who firft gave me this curious THonpHe and lead me to the 
Compofition of the following Treatife, which, however J 
have been fortunate in putting together, I can venture to af- 
firm it confifts of Truth fo far as I have mention’d any thing 
upon my own Knowledge. But as the World, in Cafes of 
this Nature, is commonly jealous of the Faés Felated: I have 


here given my Reader an Opportunity. of furveying the feve+ 


ral Curiofities 1 have mention’d, by directing him to thofe 
Cabinets where each refpective Subjea is lodg’d. 

It is not to be expected, that in a Work of this. {mall Vo- 
Jume, I can give a full Relation of the Exteriour and Tnteri- 
our Parts of Bodies; nor can itbe fuppofed that even it could 
contain the Names of every different Mineral, Plant, ov Aui- 
mal that is commonly known; for it is true (as Mr. Addifon 
obferves in the abovesmention: d Paper) ‘ That a Natural Hi- 
‘ ftory, after all the Difquifitions of the Learned, would be 


‘infinitely fhort and defeétive. Seas and Defarts hide Mil- 
“lions of Aximals from our Obfervation; innumerable Artif-— 
“ ces and Stratagems are aéted in the howling Wildernefi, and 


‘in the great Deep, that can never come to our Knowledge: 
“ Befides that, there are Eppa more Species of Stes 


‘which 


Tint tat 
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* which: are not to be feen without, nor indeed with the Help 
of the fineft Glaffes, than of fuch as are bulky enough for 
“the naked Eye-to take hold of. However, from the Con- 
© fideration of fach Avimals as lie within the Compafs of our 
‘Knowledge, we might eafily form a Conclufion of the reft, 
© that the fame Variety of Wifdom and GoodnefS runs thro” 
‘the whole Creation, and puts every Creature in a Condition 
“to provide for its Safety and Subfiftance in its proper Sta~ 
* tion. 

From this uféful Plan a Natural Hiftory, I tities sites 
vour'd to lay the Foundation of my Building, and fhall ac- 
count my felf happy enough, if among the Parts I have 

touch’d upon I have hit on any thing new and ufeful: I fhall 
then be encouraged to proceed in my Obfervations and Ex- 
periments, and do my Part towatds raifing this noble Stru- 
&ure. In the mean while defiring the Curious will affift all 
they can, in collecting fuch Natural Materials, as may con- 
aI to advance fo Solbelisc an Undertaking. 
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Of the moft remarkable Appearances in KARTHS 
and Minera BopviEs. 


=3].N this Chapter I propofe to treat of Earths 
and Mimeral Bodies, fuppofing them to fub- 
fift much longer without any confiderable 
Alteration of Parts, than any other of the Cre- 
_ ated Bodies. Vegetables, Animals, and Infeéts 
have refpectively their Modes of Growth ve- 
ATE ry different from one another, each of them 
undergoing vifible Alterations till they are perfect; but Earths 
and MimeralBodies require Length of Time to perfect themfelves 
in their refpective Stations: Which time of their Tendency to 
_ Perfection I fhall, for the Eafe of fome of my Readers, call the 
Lime off their, Growth \ if aeebwat eesieite: 
What I fhall here call Earzb is whatever Soil I find in the Su- 
_ perficial and Second Strata, {ach as may be ufed for the Propa- 
| aie By “a gation 
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gation of Vegetables; perhaps in fome Cafes we may even ufe 
the third Stratum for the Profit of Plants; but all the S¥a- 
za below this I fhall fuppofe are fo many Beds of Mineral Matter, 
either in a ftate-of va diy or Confolidating, or elfe harden’d 
as much as they ever will be. ‘SE Ce 

It would be tedious to enumerate every Particular which might _ 
be obferv’d in all the Earths that are ufed for the Produ@iion of 
Vegetables; there are undoubtedly many thoufand different Mix- 
tures, which have either been made defignedly, or have -hap- 
pen’d by Accident. It will fuffice for my prefent pape to di- 
{tinguifh them under three General Heads, as Saad, Loam, and 
Clay, for all Earths are in fome degree or other partaking of 
thefe; and it is my Opinion that they all originally were made 
up of Sandy Particles, but vary’d only in their Powers, by mix- 
ing with Liquids of different qualities, (that is) fiich as are & 
guaous, Vifcous, and Oleaginous. ©. — 

“The Particles of Sand which compofe Farth are notallof the 
fame Dimenfions ; fome are big enough to be obferv’d diftinaly 
by the naked Eye, while others are {carcely to be difcern’d with 
the Microfcope, yet every one of thefe Parts, however fmall it 
-is, may (I fappofe) Jofe of its Bulk.and Weight, or add to both, 
‘by being expofed to different Degrees of Heat; and fo confe- 
et when many of them arevunited, that united Body will 
fill maintain fo much of the natural Difpofition of the Parts ir 
-was compofed of, that a certain Degree of Heat would have the 
fame Effet upon it, that it would proportionably have upon the 
leaft Particle of its Compofition; for even a Diamond, whichis 
‘the hardeft Gem known in the World, will lofe a Share of its 
Weight by means of a powerful Burning-Glafs; an Inftance of 
-which we find in Phil. Tranfaétions N° 360, wherein theAc- 
count of Experiments try’d with Mr. ///ette’s Burning Concave 
‘in June 1718, by the Reverend Dr. Harris and Dr. Defaguliers, 
-we find that a Diamond weighing 4 Grains, loft feven ecu | 
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ofits Weight, an Emerald was melted into a Subftance like a 
Turquois Stone, the Asbe/fos feem’d condenfed a little in 28 
Séconds, but it was then fomething cloudy: Mr. Villeste fays 
' that the Gla(.ufaally calcines it. King ilam’s Copper Half- 
penny melted in twenty Seconds, Silver Six-pence in {even Se- 
condsandahalf, Tin-meltedin three Seconds, CaftIronin fixteen 
Seconds, ‘Slate in three Seconds, ‘Tile in four Seconds, and vi- 
-trified thro”in eighty, ‘Bone:calcined in four Seconds, and vi- 
trified in thirty three, Calculus Hlumanus calcined in two Se- 
conds, Talk ‘began to calcine in forty Seconds, and a Foftile 
Shell in feven ‘Seconds, Chalk fled away in twenty threeSeconds. 
N.B. /. Villette’s Mirour is a Concave of forty feven Inches 
 qwide, and ground to a Sphere of feventy fix Luches radius, 
fo that its Focus 1s about thirty eight Inches diftant from the 
Perten-of the'Glafe 2 a 
‘From whence it appears, that every Mineral or other Body, as it 
-is‘more or lefS confolidated or ‘hardned, is more or lefs fubject 
to the Impreffions: made by Heat or Cold; and this I mention 
the rather, becaufe I would offer the Query, Whether if thefe 
Parts of Sand, &%c. being fabje& to dilate or contract, may not 
by means-of their Pores receive-a kind of nourifhing or impro- 
ving Juice from the next neighbouring Liquid, and by that help 
na long Series of Years fwell and become larger than we might 
fappofe them at firft? If this were allow’d, .we might then fup- 
1 dkcMinetal Bodies had-a kind of Growth, -and-we might even 
ee to difcover the’ Mode-of Generation of Minerals or Stones ; 
which Work, I am inform’d; the Celebrated Malpighius: had be- 
bas £04 18 bee Js hd 2 SD & Wi DRUG: & Sy a HiGid SES 26 asked, 
2 But further; take three Pound of Sand\in three feveral Parcels, 
well dry’d, and -make ‘each Pareel into -a"Pafte, -the:firlt wich, 
common Water, the fecond with fome Vifcous-mattet, fach as 
a Solution of Soap andWater, -or-a kind of Liquid’ Soap, and 
the third with Oyl, and lay them for fome time expofed to the 
Ms > B 2 . | A, Sua ; 
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Sun; the Sand and Water, as it dries, will fall to pieces, or fe-~ — 
-parate with a {mall breath of Air; the Soap and Sand will be 
more retentive, and will not feparate without fome difficulty; 
and the Oyl and Sand will be baked fo hard, as to require a con- 
fiderable Force to divide its Parts from one another. snd! ae 
I fuppofe then that the three feveral Soils I have mentioned, — 
viz. Sand, Loam, and Clay, are all of them compofed of Sandy 
Particles, but differently mixt with Liquids analogous to thofe I 
have mentioned, and by that means are more or lefs binding. © 
All kinds of Sandy Soil are nourith’d with Vatery parts. 
Loam maixt with fae Vifious Liquid, and therefore more _ 
binding than Sand. | ha q 
Clay mixt with Ozly Parts, and therefore more binding than 
Loam. ! | 


And I the rather believe this, becaufe Water eafily penetrates a 


the Loam, and the vifcons Parts in it may be wafh’d away with- 


out difficulty; but Clay is more ftubborn, and refifts the Water, — a 


which feems to demonftrate that the Parts it is compofed of are 
bound together by fomewhat Oleaginous. i 

Chalk I take to be a certain degree of Clay whofe Parts are 
more ripened; and Marle to be fome undigefted Matter, which 
length of Years would ripen and confolidate. 

I obferve that neither Earths or Minerals are always conftant, — 
with regard to the Depth and Situation of their Strata, as we 
may fee in feveral Accounts fent to the Royal Society. by fome of 


their Ingenious and Learned Members. In Phil. Trauf N° 336, 


Mr. feztyplace Bellers gives us the following Account of the 
Strata of Earth, Stone, cc. found in a Cole-Pit at the Weft 
End of Dudley in Staffordfhive. = 

The firlt Stratum immediately under the Turff, a Yellowith 
‘Clay four Foot thick. ; 


The fecond, A Blueifh Clay, five Foot thick. 
; ‘The 
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The third, A Blueifh hard Clay, called Chinch by Miners ; 
it is one of the certain Signs of Coal, This Stratum is twenty 
font Footithicks 2a fot 1 Wee! 
The fourth, A Blueifh foft Clay, nine Foot thick. | 
‘The fifth, A fine-grain’d Grey Stone, which is found infome 
Pits only, four Foot. | 
The fixth, A Clay almoft like the firft, but whiter, twenty 
one Foot. | | 
The feventh, A hard Grey Rock, feventy five Foot. _ 
The eighth, A Blue Clunch, like N° 3, five Foot. 
The ninth, A Black Subftance, call’d the Dux Row Batt, one 
Foot. | 
_ The tenth, Coal, call’d Bexch Coal, three Foot. | 
The eleventh, Coal, call’d Sipper Coal, lefs black and: fhi- 
ning than the former, three Foot. 
The twelfth, Coal, call’d SzCoal, moreblack and fhining, 
four Foot. ) bids KY Heal 
The thirteenth, A Coal by the Miners call’d Stove Coal, like 
Canal Coal, four Foot. ? 
_ N.B.. Thefe Strata of Coal have, between each of them, a Batt 
as thick as a Crown Piece. 
The fourteenth, A Black Subftance, call’d Dux Row Baie, 
the fame with N°'9, one Foot. seth tes 
The fifteenth, A hard Grey Iron Oar, call’d Daz Row Iron 
Stone, oneInch thick. ; 
. The fixteenth, A Blueifh Batt, (in which lies the following 
Tron Stone) call’d the White Row, three Inches. ~ 
The feventeenth, A hard Blackifh Iron Oar, lying in {mall 
Nodules, having between them awhiteSubftance, and therefore 
_call’d by the Miners White Row Grams, or Lron Stone, one Foot — 
three Inches. nes 
_. The eighteenth, A hard Grey Iron Oar, with fome white- 
Spots.in it, cal?dthe Midrow Grains, two Inches, {iil 
SNA Hating. ge yi): The 
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The nineteenth, A Black’fiffile Subftance, call’d Gubim Batt, 
two Foot. t aE: > Gcltle oH6 2670 
The twentieth, A hard Blackith Iron Oar, with white Spots 
init, call’d the Gublin Iron Stone, nine Inches. — aah ek Se: 
The twenty-firft, A Batt, in ubftance much ‘like that in- 
N° 19, one Foot fixInches. sob vino anal 
_ Whe twenty-fecond, A hard ‘Grey Iron Oar, catl’d Cannoc, or 
Cannoc Ivon Stone, fix Inches. _ , 7 mosaic 
The twenty-third, A Batt fomewhat harder 'than N° 21, 
one Foot. gh f ber Ao el prhiy, gel Be Tae 
‘The twenty-fourth, A dark Grey hard Iron Oar, «call’d Rab- 
ble Iron Stone, fix-Inches. AL ff 
The twenty-fifth, The Table Batt, next under the ‘Rubble 
‘Tron Stone, two Foot. © = o ee 
The twenty-fixth, A Coarfe’Coal, call’d Foor Coal, ‘one Foot. 
The twenty-feventh, A Black britrlefhining Batt, fix’Foot. 
The twenty-eighth, The Heathen Coal, fix Foot. vol, ae 
The twenty-ninth, “A Subftance like Goarfe Coal, by the Mi- © - 
ners call’d a Batt, one Inch. . | h aol a 
The thirtieth, Ike’Bench Coal, two Foot. 
The thirty-firft, A Batt, fix Inches thick. 


‘This is as low as they generally dig, tho’ thereisaCoarfeCoal 
‘tinder this. We are'to rematk, that thofe Subftances which di- 
vide the Strate of Goals and Iron Oars, are call'd Bates by the 
“Miners ; they ‘ate generally black, confifting of ‘a*Matter ' pecu- 
liar to themfelves, ‘and are ‘ofa Texture’neareft like Marle, ‘the’ 
fome of them are fifile, ‘and’others*have‘a Subftance ‘not'unlike 
Coal, imixt with ‘them; it appeats ‘from Heneeithat this'@oil 
*Mine istone handred'cighty eight’Foot ‘and ahalfdeep. 
The «other Account is of the Strata obferv'd -in the*Goal a 
“Mities'F Mendip in Somer/erfire, "and ‘communicated ‘to the 
Royal ‘Society’ by Dr.Welfrew, ‘in ‘a\Letter to" him from Fobn 

7 Strachey, 
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Strachey, Efq; and inferted in Phil. Tranf, N° 360, in which 
we may obferve that the Situation of the Strata are very diffe- 
rent from thofe in the Coal-Mine at Dudley above-mention'd. 
“ We find in the digging for Coal about Mendip, {ays our Au- 
‘thor, the Surface is moftly a red Soil, which under the firft or 
_ * fecond Spit degenerates into Malm or Loam, and often yields 
© a Rock of reddifh Fireftone, till you come to four, five, or 
* many times twelve or fourteen Fathom deep, when by degrees 
Cit changeth to a grey, then to a dark orblackifhRock, which 
«they call the Coal Clwes; thefe always lie fhelving and regular 
< as the Coal doth: But in thefe Parts they never meet with Fire- 
< {tone over the Coal, as at Vewcaff/e and in Stafird/hire; thefe 
«Clives vary much in Hardnefs, in fome Places being little 
«harder than Malm or Loam, in others fo hard, that they are 
‘forced to’ {plit them with Gunpowder; fo likewife in Colour, 
«the Top inclining to red or grey, but the nearer to Coal the 
‘ blacker they grow; and where-ever they meet with them, they 
‘are fure to find Coal under them. Thefirft or uppermoft Coal 
© Vein at Suton is call’d the Staking Vem, it is hard Coal for 
© Mechanick Ufes, but of a fulphurous Smell. About five Fa- 
‘thom and half (feldom more than feven Fathom) under this, 
‘lies another Vein, which from certain Lumps of Stone mix’d 
“with it, (like aCaput Mortuum not inflamable) call’d Cats-head, 
“they call the Cat-head Ver. About the fame Depth again un- 
«der this lies the three Coal Vein, fo call’d, becaufe it is divided 
“Cinto three different Coals; between the firft and fecond Coal is 
‘ a Stone of a Foot, in fome places two Foot thick; but the mid- 
“dle and third ‘Coal feem placed loofe on each other, without 
‘ any Separation of different Matter. — ti | : 
“Next under the three Coal Veins is the Peaw Vem fo call’, 
“becaufé the Coal is figured with Eyes refembling a Peacock’s 
‘Tail, gilt with Gold, which Bird in this Country is call’d a 
“Peaw, “The Cliff over this Vein is variegated with Cockle _ 
WLIO | : Shells 


ut, 1 it lal 
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© Shells and Fern Branches, and is always an Indication of this 


-£Vein; under this again between five and fix Fathom lies the 


‘Smiths Coal Vein, about a Yard thick, and near the fame — 
“Depth; under that the Shelly Vein; and below that a- 
* Vein of ten Inches thick, which being little valued, has not 
“been wrought to amy purpofe. Some fay there is-alfo another 
“under thelaft, bur that has not been proved within Man’s Me- — 
“mory. At Faringdon, which lies four Miles diftant from the — 


© Mines of Sutton, the Strata agree in all Parts...  » 
, ) Le AAS 


‘ Between Faringdon and High Littleton the fame Veins feem 
* to retain their regular Courfe; but at Lwe/eton their loweft Vein 


“is the beft Coal, which at Faringdon proves {mall. - 


©The fame Veins are found again in the Parifh of (Satin 


* Drew, a Mile diftant from Sutton, only at Stanton they have 


* little of the red Earth or Malm on the Surface, but come im-_ 
‘ mediately to an IronGrit, or grey Tile4tone, which is a fore- 
“ runner of the Coal Clives. | ae srt-npalagiens 

‘ Now as Coal is here generally dug in the Valleys, fo the 
‘Hills feem alfo to obferve a regular Courfe in the Strata of © 
‘Stone and Earth found in their Bowels; for in thefe Hills ({ 
“mean thofe only that are difpers’d between the Coal Works 
‘ above-mention’d) we find on theSummits a Stony Arable mixt 
‘with a {pungey yellowifh Earth and Clay; under which are 
© Quarries of Lyas, in feveral Beds, to about eight or ten Foot 
‘deep; and fix Foot under that, thro’ yellowifh Loam, you 
“have a blue Clay inclining to Marle, which is about a Yard 
‘thick; -beneath this is a Yard of whitifh Loam, and then a 


< deep blue Marle, foft, fat, and foapy, fix Foot thick, only at 


‘about two Foot thick it is parted by a Marchafite, about fix 
‘Inches thick ; it is to be noted that thefe Beds of Stone and 


~ €Marlerun horizontal, whereas the Strata of Coal run flop. 


‘wile’ As it is very well reprefented in a Copper-Cut prefix'd 
to this Franfaction, which I refer my Reader to, as eters 
other 


Works of NATURE 9 
other curious Patts of that Epiftle, which tho’ they are not im- 
mediately ufeful to me in this Defign, are neverthelefs very well 
worth any one’s while to read. pips i Ae 
- From thefe two Accounts, without enumerating the feveral 
Relations we might have recourfe to, we may fatisty our felves, 
that the feveral Strata of Earths and Minerals in Coal Mines, — 
found in feveral Parts, even of Britaim, are not always conftant 
and agreeable one to another; and undoubtedly, when we dig 
for Tn, Lead, or Copper, the Strata found in thofe Mines do 
not lie regularly the fame in one County that they do in ano- 
ther: And even the hardeft of them, at this Day, were once no 
more than thin Mud little denfer than Water; fo that Bodies of 
‘no more weight than Shells, or Teeth of Fifhes, would fubfide 
themfelves down to the bottom, or lodge themfelves in it: We 
‘have Inftances enough to prove this from the many kinds of 
Shells, Fith-bones, Bits of Plants and Animals found even in 
Bodies as hard as Marble, and almoft every Quarry of Stone; 
which Shells, °c. could never have been there, if the Marble 
and other Stones they are found in had always been of the fame 
Hardac&s. 6. com ff eno HT eds : } 
_ But there remains a great Difficulty to determine, (¢. ¢.) the 
length of Time neceffary, to ape each refpective kind of Mud, 
fo as to bring it to the Hardnefs of Marble, Freeftone, Fireftone,; 
&%c, But if we examine the Account fent to the Royal Society a- 
bout four Years fince, of a live Toad that was cut out of the 
middle of a Block of hard Stone, we may reafonably imagine, 
thar fort of Stone could not be longer than an hundred Years; 
from its ftate of Mud, to the time it was. taken out of the Quar- 
ry, without we fappofe that a Toad can live longer than an 
hundred Years. We have indeed an Inftance of the {peedy con- 
folidating of Sand, Lime, and Water made into a Mud or Mor- 
‘ter; and whether theré may not be found fome kind of Liquid — 
to mix with Sand and Lime, which will make them more bind- 
isictnk 4 C , ing, 
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ing, and expedite their hardning, I leave to: the Archite&s to 
confider; but they muft rake this Thought along with them, 
that even fome Waters are more petrifying than others; and 
that fome kinds of Stone lying near the Surface are very hard — 
when they are.dug, but decay in a few Years when they are ex- _ 
ofed to the Air; while others, which are fofter in the Quarry, 
grow hard and firm prefently after they are taken out of Eales 
Dr. Stukely, F.R.S. has very judicioufly given his Opinion 
of this Matter, in a Letter to the RoyalSociety, concerning an 
Impreffion of'a Skeleton of a large Animal in a very hard Stone, 
call’d a blue Clay Stone, fappofed to be dug out of the Quarries 
near Fulbeck. ‘That Gentleman gives us, among other curious 
Remarks, the following Article: ‘Sir /aac Newton's Do&rine 
© of the Attraction of the Particles of Matter, according to the 
“quantity of its Solidity, Proximity, andSurface, efpecially that 
“it is infinitely greater in the point of Contact, upon which de- 
‘ pends its Cohefion, and all the Varieties of Phyfical Action, 
“ will eafily direé& us to a Notion of Petrifaction: We learn how 
“a proper degree of Heat or Cold, Moifture, Motion, Reft and 
‘ Time promote this Principle, from the common Experiments of 
« Chryftallization, and’ freezing even before the Fire, and in ma- 
“ny Chymical Mixtures. Whence we cannot be ignorant of 
* Stone growing in the Quarries gradually, not by any. fancied 
‘Vegetation, tho’ there is fomething like it in Corals, but ge- 
“nerally by Appofition of Parts to Parts, as. is notorious in the 
« Hluors of fabterraneous Grots and Caverns; fo tharwe have no 
“reafon:to doubt, but what was Clay, Sand; or Earth, three 
‘thoufand Years ago, may now be Stove or Marble, according — 
*to the proportion of Concurrence of fach mention’d Caufes? — 

The reft of this ingenious Letter may be feen in Phil. Tranft 
N® 360. sth CA 
In the above-mention’d’ Accounts of the Strata we find fome 
Veins here and there of Méera/ick matter, as Iron Ore, for Ex- 
| ample :. 
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ample: Now whether at the retreating of the Waters to their 
_ appointed Bounds after the Deluge, thefe Metalick Bodies were 
- equal in Quantity and Perfection, as we find them now-a-days, 
isa Query worth examining: Or whether from a few Particles 
or Seeds of Meralick Bodies falling into a proper Vdus they en- 
creas’d or enlarged, or elfe, may we conjecture? That Parts of 
differeat Forms happening to mix with one another, agreeable 
to fome Law of Nature, might with, or without the Affiftance 
of fome proper Liquid, frame a Body, which length of time 
fhould ripen into a Mera/; this, I think, deferves our Confide~ 
ration. _ For my own part, I fuppofe that all the Aéera/s now 
refiding in the Bowels of the Earth, were not always fubfifting 
in the fate they are now in; I imagine they are abundantly: in- 
-_creas’d fince.they were firft created, by means of Seeds, or fome 
method of Generating; and this, I think, is not more remote 
from Reafon, than once the Generation of Plants was thoughe — 
to be; and even from the firft Principle of the Production of 
_ Metalick Bodies, to their moft pefeé&t State, 1 imagine they un- 
dergo various Alterations, ‘and have different degrees of Ripenels, 
fomewhat analogous to the Changes in Infectal Bodies ; as for 
Example, Let us take out of twenty feveral Mines of one fort of 
Metal, which will yield Silver, an equal quantity of Ore, and re- 
fine every Parcel of that Ore diftin@ly, we fhall hardly find two 
of thefe Mines produce the fame proportion of Silver, or contain 
the fame Richnefs one as the other, which I fuppofe happens, 
_becaufe one is in a riper Statethanthe other; perhaps that which 
is NOW Silver, was Lead, or | fome other Metal, a thoufand 
Years ago. We may yet add to this another Queftion, Whe- 
ther a Metal once generated in the Bowels of the Earth may 
not be help’d in its Growth, or nourifh’dmore or lefs, by means 
of Juices (mixing with it) filtering thro’ the Stata above it of 
various Textures and Depths; forlfippofe, asthe feveral neigh- 
bouring Svrata of Earths or Stone are varioufly compofed or 
adhon Minit a Gate) ~ placed 
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placed about the Vein of Mesalick matter, fo the Juices or Liquids: is 
filtring thro’ them are of different Qualities, either nourifhing to 
the Ore when they mix with it, or deftructive to it: And I the © 
yather embrace this Opinion, becaufeitdoes not feem difagreea~ _ 
ble to what the Learned Dr. Woodward) F.R.S. has laid down 
in his Celebrated Natural Fiiftory of the Earth, 
“ ¥ fappofe likewife, that Gems, which are found intheIntervals 
or Cavities of the feveral Stxata, pee Sab ee alate tor 
fecundating Particles, ‘of their refpective kinds, which ‘mixing 
with the Liquids continually filtring thro’ the Pores of the fe- 
veral Strata, are by degrees brought into their Beds, (2. e.). chofe 
Intervals amoneft the Strata, and are there Chryftallized, and 
I fappofe grow larger as they receive additional Encreafe from — 
the Corpuftules, which continually are convey’d by the Water 
into them, and become more ripe’ ot’ perfect, as they have a 
longer fhare of time to lie there undifturb’d. From the Experi- — 
ment made on the Emerald with Mr. Villette’s Burning-glafs, 
whereby it was changed into a Subftance like a Turquois Stone, 
and the other Obfervations there mention’d, we might alfo con- 
jecture, that every particular kind of Gem requires a different de- — 
gree of Heat or Cold to bring it to its true Confiftency and Co- 
four; and then we may fuppofe, that while any Gevs is firft 
forming, and confequently in a tender State, that then ‘a little 
difference from the degree of Heat or Cold it naturally required 


would alter its Qualities; but Nature feems to have a fpecial Re- 
gard to maintain them always in the fame Degree, without Al- 


teration, by placing them in the Bowels of the Earth, where 
(if I may fo fay) they always breath the fame conftant Airwith- — 
out Interruption. YB em ) 
As for Pebles, Flints, and fach like Stones, Dr. Woodward’ 
fappofes them to have been all originally form’d and repofed in’ 


the Strata of Earth and Sand; and even the Amber too, which = 


that curious Gentleman makes a natural Fo/file as well as the 
/ reft ; 


: toarmon the Sea-fhoars, and on the Surface of the Earth, is, that 
upon. the Shores, Cliffs or Lands, the Earthy Parts are 


“diflolved and carry’d away. bur the Pebles, Pyrite, Amber, ox 


+ 


other like WVodules, being hard, . and not. diffoluble, and more 


bulky and ponderous, are left behind, divelted of their Terreftrial 

Covering. And indeed I do not find the Growth or Encteafe of © 

fach like Bodies can be accounted for any other way, than by 
-fuppofing them to have had their firft Being in the Bowels of 

the Earth, where they might be regularly ied with every 

thing neceflary for their Conftruétion and Nourifhment; and a- 

gain, it is fo much more obvious, as we find every fort we can 

name, as well lying in Strata under Ground, as expofed upon - 
the Shores and Surface of the Earth, And the Nourifhment and 

Difference of Colours given thefe Bodies, while they were lying 

and growing in their fore Strata, \ fuppofe to be produced by 

a Gaufe, nearly the fame of that which gives us the different 

Colours in the Leaves and Flowers of Vegetables; the feveral 

Strainers or Veflels which compofe Plants, doing perhaps the 

fame Office that the feveral Strata of Earths do to: Minerals or 
 Metals;, and as the different Juices pafling thro’ the feveral Veins 

_ or eds of Earth are alter’d by a fortof Filtration, and varied by 
mixing with fome Mineral, Corpufcules, which would be latent 
without fuch Affiftance ; fothefe Juices differently ftrain’d thro’ the 
feveral kinds of Earth, mixing with fome Vegetable Particles, 
which change their Qualities, produce difference of Colours. im 
the Leayes and Flowers of the Plants they pafs through. 

_ And this is what I fhall venture to mention at prefeat con- 
cerning Earths and Mimeral Bodies, which, if my ConjeGtures 
are right, have a kind of Growrb, and even a mode of Genera- 
ting. and Increafing; and.if once, wehavefufficient Proof of thee, 
we need not feruple to allow them Life too, However flow itbe; 


° z r* “xi 9 roe bags a octet recy £F . ae ths es r tte 
-thefe indeed have no Local Motion no more than Plants; but A- 


- Senfation more than Plants: Plants then want Local Motion and 


+4 A Philofepbical Account of the 


nimals that have Local Moron are yet analogous'to Plants in G@e-_ 
neration and Circulation of Juices thro’ their Bodies, and have 


Senfation to be equal to Animals; but I fuppofe have only the 
Powers of V/ible Growth more than’ Minerals, and ‘of being 
tranfplanted from place to place, and yet retain the Power of 
‘Growth; but where muft we tranfplant the Earth to: make it 
Brows tor staprdyede2 YAP, 402, PARRA ane EEE 
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Of the CoRALINE; TRUFFLE, Fun Cus, 
SponceE, and fuch Bodies which poffefs the 
firft Degree of Vegetative Life, and are Seemingly. 
the Paffage between Minerals and perfec Plants. 


Cid. et 


> 


N the foregoing Chapter I take notiee (as far as my Experi- 
| ence will permit) of Mineral and Merallick Bodies, that they 
poffefs a certain Share of Life, or kind of Growth, whereby they’ 
attain to diftinét degrees of Perfe&tion, as they have lain more’ 
or lefs time in their natural Beds; the Stozes which I have in the’ 
laft place taken notice of, have each, according to its Tribe, a' 
Figure-or Form, which diftinguifhes it from one of another Clafs ;/ 
and -the leneth of time which Nature takes to form them, “gives! 
‘them at leat an equal fhare of time to remain unperifhable; fo — 
it is likewife obfervable in Vegetables, that as they are more flow’ 
of Growth, fo is their Remain of longer Duration ;- but I con-' 
ceive there is not in Nature any egetable Body which can or e- 
ver had half the Durance of Mézerals, unlefs Coral may be al- 

lowd 
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low'd its place among Vegetables: And it is the different Senti-. 
ments of our great Men concerning this Subject, which gives 


me fome difficulty in this Part of my Work, It is not allow by 
fome to be more than a Petrified Body, while fome Gentlemen 
of the Royal Academy at Paris pretend to have difcover’d its 
Seed Veffels, as we may find intheir Memoirs for the Year 1711. 
For my own part, I fhall not pretend to determine fo great a Dif- 
ficulty, unlefs J had more Experience in the matter.. 1 fhall on- 
ly take notice from. teasanchrd Hig and its manner of faft- 
ning it felf to Rocks, Stones, and Shells, that it has fome Ana- 
logy to Plants; for in the firft place, if we confider the Cora- 
lines frequently growing upon our Exgl/h Coalts, the manner 
of their rooting in Stones and upon Oy/fer-/hells; their method 
of Branching, and crufted Subftarce, [cannot fee any. reafon 
why we may not place Coral amongft the Submarine Plants. 
Again, as to the rooting of Coral in sa manner, and the pofli- 
bility of irs drawing Nourifhment from Bodies of fo harda Nature, 
let us look. upon the Sea-belts, which fometimes are of that 
Length and Extent, that I have meafured feveral above fix Foot 
_ long, altho’ the Stones they were rooted in did not weigh above 
a Pound a-piece:. So likewife the Sea-/¥’eeds, and Fuci, have 
not always larger Bodies to draw their Nourifhment from; but. 
indeed they may probably be affifted in their Vegetation by the 
frequent Returns of the Sea Water, which may ferve to fill cheir 
more fpongey Parts, and contribute to make ’em fwell, as the 
Circumambient Air affifts the Growth of Land Plants More- 
over, we find. chat Coral is of different Kinds or Species, as 
much asany Plant growinguponthe Land; we have theRed, the. 
White, andthe Black, pretty common; befides many other more 
_ fare Sorts in the Cabinets of the Curious, where Icommonly find. 
them accompanied with Coralines, the Sea-Faz, and other fach 


like Bodies.) > 
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The famous Cabinet of Mr Mzncent at Harlem abounds in 
thefe Rarities; as does alfo that of the curious Dr. Frederick 
Ruyfh of Amfterdam, where thave feen near fixty Sorts remark- 
ably different from each other; efpecially in the firft curious Col- ~ 
leGtion is to be admired a large Branch of the red Coral, above 
aFoot and half in height, of an extraordinary Value. There is 
indeed one thing which we may take notice of, with regard to 
Coral, that upon breaking off any ak of aBranch, we difcover 
the fame Star-like Shootings as are found in the Star Stones ; and 
there is feemingly wanting thofe capillary Veffels which run 
longitudinally, to convey the Sap up the Stems of Plants » nor 
do I find by Enquiry with my beft Microfcopes that they have a- 


ny, which is much the fame cafe with the Leaves of the Aloe, 


and fome other kinds of Swccilent Plants, where we cannot dif 
cover any Veffels which run longitudinally thro’ them, and are 


therefore brittle as Glafs ~The famous Mr. Leenwenbock of a ‘ 
Delfi, who was juftly reckon’d the greateft Man in Exrope for 


his Skill in Microfcopes, has given the World a curiousAccount 
_ of his Obfervations on red Coral, in a Letter to the Royal So- 
ciety, wherein, I think, are feveral Remarks which may great-— . 
ly contribute to illuftrate this Work, and help to determine whe- 
_ ther it is more a Mineral or a Vegetable; he tells us that he has ~_ 
feen {mall Parts of the red Coral upon a little Sco//op Shell, and 
upon a fmall Fifh call a Horn, and was of Opinion that it did 
not grow on thofe Bodies, but was only coagulated upon the faid 
Shells. _ He then proceeds to give us an Account of his Micro- 
fcopal Obfervations, and tells us that he cut off feveral thin fca- 
ley Particles, both Longitudinally and Horizontally, from the 
Blood Coral, in order to difcover the Veflels in them; he ob- 
ferves, that in thofe Parts which he had cut thro’ a-crofs, there 
ran fuch Fibres from the Center to the Circumference, as are 
found in the Roots of under-ground Fruits; but that in the o- 
ther Parts he had only a feint View of fome very {mall ga a 
°O 
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of Veffels, and could make no perfe& Remarks of them, but 
that it {eem’d to him as if the Parts of Coral were made . of 
-roundith Particles, fach as fome certain Fruits are compofed of; 
but their RoundnefS was not exactly equal one to the other, but 
 fach as might beft fait with the reft, fo as to leave Vacuity in 
them; (J /uppo/e like the Bubbles in Froth of Liquors) and thus, 
fays he, the Saps which are not in the Veffels, are convey’d 
from one of thofe round Parts to the other, and fo ferve fo 
— Canals. | 3 ips thfaanel.4 , ! 

© Again, he fuppofes that Cora/, whilft it is growing at the 
‘ Bottom of the Sea, is very foft, and that the Plants of Coral 


“or their, Branches being broken off by the Coral Fifhers, the 


- thick Ends of them may accidentally fall upon a Stove or fome 

© other Subftance; and by reafon of their Softnefs, and a Glutinous 
‘ Matter they are endued with, may very eafily be faften’d to the 
‘ Stone, and then give us reafon to believe it is an Excrefcence 
‘from the Stove or other Subftance we find it upon’ From 
this laft Obfervation, as well asthe former, I do not fee any rea- 
fon why we may not place Coral among Vegetables; for as Yve 
semark’d before, that the Brittlenefs of Cora/ may proceed from 
- the fame Caufe as that does in the Leaves of Succulent Plants, 

7. e. the want of Longitudinal Veflels, fo may the Coral partake 

of other Properties common to Swccu/ent Plants, fuch as that if 
we only lay upon the Earth an Off-fet or Branch of Aloe or Se- 

dum, they will {trike Root in due time without other trouble; 

and Shells and Stoney Subftances being to the Cora/, as the Earth 
is to the above-mention’d Plants, a ce Piece may as well 

take Root upon them, as the others do upon the Earth, 

The Sponge is the next which we may confider as a Subject 

leading to Vegetation, and is what I believe is allow’d by all to 
ea Plant, tho’ it is indeed {eemingly imperfect, if we compare 
it wich others; but its Veffels are fo nicely woven into one a- 
nother, that every part ineaue weep lid with Juices as it flits, 
wiih wats or 
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or is diiven from place to place upon the Sea; it isa Wanderer 


as well as the Leas Palufivis, or Duck Meat, which feldom or 


never fixes its Roots in any folid Body, but {trikes them into the 
Water only, from whence it receives its Nourifhment. The 
Figure of the Spouge is for the moft part Globular, but without 


any great Exactnels; it is compofed of Parts rather likethe Pb, a 
than any other part of a Plant, is wanting of Leaves, and has — 
not either Flowers-or Fruit that I-can yet difcover. There are: 
relating to the Sponge feveral kinds of Spongoids, whicharera- 
mofe.or branch’d; ‘but the Texture of their Parts are near ‘the: 


fame with the common Sponge. 


_ The next following thefe, and but little more perfeét, fecm-- 


ingly, either in Figure or Parts, isthe 77wffe and the Puf-dalls.. 


The Trufffe is of two Kinds, as Mr. Touruefort informs us, the: 
one round, and the other of an Egg-like Figure; bur the flefhy — 
part of both thefe kinds is of a much clofer Texture than the 


Sponge, andeach of them grow commonly about fix Inches under 


Ground in the Woods of Jtaly, France, and feveral Parts of 
Lingland, and 1am inform’d have their Seed-Veffels towards the — 


Center, in the moft flefhy Parts; but as yet I have not been able- 


to.difcover any, but refer my Reader tothe Account given.of this. 


Tribe of Plants, by the Curious Mr. Geoffroy, in the Memoirs 


of the Royal Academy of Pavis, 1711. Vamvaptito believe the 


Truffieis not unlike the Puf-Ball, as to its manner of Growth, 


that is, in the firft place its Flefh is pretty firm, and-by de- — 
@rees, as it:-becomes more ripe, ‘its inner Parts:change to a kind 


of Duf, as we find in'the Puffballs, which grow fo:plentifally 


upon Commons and other Pafture Grounds, whofe Daf J fhould | 
wather fuppofe to be the Sed, than beinclin’d to look for icin 
them while they are in their'growing’State. Of the PafPbals I 


have likewife:obferv'done fort growing in the fhape of a Pear, 
commonly under Crab-trees, rho Ny . eae 


After 
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After thefe we muft take notice of thofe of the Fungus 
Tribe, which are yet without Caps, but feeming more conftant 
and regular in their Figure than thofe we have already men- 
tion’d. There are two kinds whichrefemble Branches of Coral, 
they are common in the Moffey Grounds in England, and dif- 
fer only in the Colours of Yellow and White. After them the 
Cup Mufhrooms cat on one fide, fach as the Fungus Sambucinus, 
or that which is found growing about the Roots of the El/der~ — 
tee, and fome others nearly ally’d toit, which are of an Orange 
Colour. . elias aiden taniabatiabs tidied? diss meee 
Next follows thofe kinds of Funes with Stems and Caps, 
which vary their Figures as they become more replete with Juices ; 
thefe sats to fhew us fome Parts, which we may naturally ex- 
pect to find in perfet? Plants, as Roots and Veffels, which run 
longitudinally, and compofe the Sem, from whence the Cap - 
receives its Nourifhment till it is fully explaned, as may be eft 
ly difcover’d in the common Mufhroom or Champignion, with- 
‘out the help of aGlafs, as wellat its firlt Appearance inthe Button, 
‘as when its Cap is fully fpread; the Chives within fide of the 
Cap have been by fome taken for the Seed; but I do not find, 
with the greateft Care, they can ever be made to Germinate. 
 Asto the Champignion, whichis fo much efteem’d for its excel- 
lent Flavour and delicious Relith, it is propagated with greatFa~ 
cility in the Gardens about Paris; but the Gardeners there have 
no regard to the Chives which J have ‘before mention’d; nor do 
they believe there is any fuch thing properly as Mu/broom Seed, 
but chiefly rely upon the manner of making Beds forthem, and 
‘placing here and there in thofe Beds fmall pieces of Moldy Soil, 
found commonly in eld Dunghills, which is accounted better, © 
as it abounds ‘with white Cobweb-like Veins running through it. 
And tt is obfervable that the Moldy Soil mention, after 
dying three or four Days in the Bed, becomes as it were a Lea- 
‘veh to the whole, by fhooting out icsCobwebs over the greateft 
Set agent ‘ D 2 pea pare 
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part of the Surface, and at length suns into Clufters of fei 


white Knots, which come in the end to be perfeét Mu/hrooms. 
To make thefe Beds, they provide three or four Cart-loads of 
Horfe-dung, well clear’d from the Straw, and tofs it up in an 


Heap to lie for fifteen Days; then they mark out theirBedthree 
Foot wide, and of that length as may employ the Dung to lie 


near a Foot and half thick, laying the Sides floping, in fuch a 
manner, as that the Top of the Bed may be brought to a Point 
or fharp Edge, like the Bacge of a Houfe, when it comes to be 


_raifed three Foot high, which muft be done with Dung, prepar'd’ 


like the former fifteen Days, after the firft making or laying of ~ 


the Bed. > 
_ Immediately after the firft Layer of Dung is wrought it muft 
be cover’d, the Top and Sides with Horfe-litter to.lie-upon.it un- 
diftarb’d,. till we lay on the fecond or laft Courfe of Dung, and 
then the whole Bed muft be coated an Inch thick, with fine 


Earth, and beat down gently with a Spade, having a ftri& re- 


gard where the Line runs between the two different Layers of 
Dung, along which there muft be bury’d about an Inch deep 


fome {mall pieces of the Moldy Soil as big as Waluuts, at 
a Foot diftance, and then the whole carefully cover’d with Horfe- — 


litter; from this Management we may expect a large Quantity 
of Mushrooms in a Fortnight after the Bed is. compleated, and 
_ will continue to produce every. Day for a Month or five Weeks. 

In the gathering of this Dainty, the Frewch Gardenets always 
take care to pull them up with their Roots, prefling the Earth 
down gently upon the place they draw the Mufhrooms from, and 


_ covering it with the Litter immediately ; they are likewife very 


€urious to obferve, that no broken part of a Mu/broombe left 
on the Bed, which would breed Worms, and deftroy the young 


Knots of Buttons, which are coming forward. In the Win- - 


ter they lay up great Parcels of the Moldy Soil in dry places, for 
their Ufe at different times; and they have this regard to the 


making my 
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making of their Beds in the Summer, that from May till Sepren:- 
ber they lay the Foundations of them eight or ten Inches. 
below the Surface of the Earth. ie i 

Of thefe Cap Mu/hrooms there are fome more fubftantial, others 
more fugacions, fome edible, others poifonous; but to takethem 
together they are a very numerous Family, The curious Mr. 


Dandridge (to whom \’ve been obliged for many Notes andOb-~ _ 


-fervations mention’d in this Work), has now. by hith the Paint- 
ings or Figures of above a hundied Sorts, which -he has col-. 
lected in Ezgland; and 1am perfwaded-that-there is hardly any 
Nation which does not afford as many.different kinds in propor- 
tion, confidering the Drawings I have feen-in the curious Cabi- 
nets abroad, The Times of their natural Growth, is intheSpring, 
andiin! the Aumimnig Gal Cis sylohvea i nesta i 
‘We may note, that the Moldinefs upon Liquors, and fuch as 
appears upon Confections and Pickles that are damaged, is of 
this Tribe: They are:multitudes of {mall Fung: or Mufhrooms, 
which are of that quick Growth, that in about fifteen Hours one 
fingle Point will {pread a,quarter of an Inch over theSurface, as. 
I have obfery’d withthe Microfcope. 


_ Explanation-of the Figures relating to this Chapter. 
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Fig. I. 4 Branch of the Red Coral. 

Fig. and Wl. Branches of Coralines. 
Fig. IV. Zhe Sea-Fan. % 
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_ Fig. IL, The Button of the Mufhroom, wth its Plant fully per- 
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CHAP. Ill. .. ie 

Of PLANTS and SuPER-PLANTS, what is 

E> aa moft remarkable in them. Peni 

PAE: former Chapter gives us an Account of thofe Vegeta~ 
6 ie bles which feem to bethe moft iniperfeé, as totheit want 
of Parts; butthey are indeed more {peedy in their Growth than 
thofe Plants which have the ufaal Ornaments of Leaves, Flowers, 
and Frit, or fiich as we fhall find treated of in this Chapter: 
Mufbrooms however are certainly perfect as to themfelves; but 
the more common Knowledge of Trees, Herbs, and Shrubs, — 
may give us roof to think, that whatever Vegetable is wanting 
- of he Ornaments thelé poffels is not perfec. For my Own part, 
I think it no fmall Pleafure that Nature is fo extenfive and vari; 
able ia her Works, that a bate Difcovery of them is more than 
the whole World can compas; and that the Mind of Man, — 
which naturally loves Novelty, has the gratefil: Opportunity of © 
being placed in the midft of fuch a boundlefs Variety. With 
regard to Life and Growth, thé Unskilfal are‘apt to judge, that 
Parts of the fame Kind muft equally refide in all created Bodies; — 
but if 1 may venture to give my Notion ‘concerning that cafe, it 

is, that what every Vegetable or Animal is ene ‘of half the 
Parts or Ornaments that we find in others, thofe feemingly Li- 


perfects have a double Power of acting from every Partthey con- 


tain, fo that two Parts in them perform as much as four in the 
others; which may perhaps:be the reafon that Mu/hrooms are of 
quicker Growth than thofe P/ants which we ftile the moft Per- 


“The Plants which 1 think moft properly follow the ‘Tribe ° 
treated of in the foregoing Chapter, are firlt, the Ru/b Kind, 
: Ox 
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‘os Juncus, of which there are many forts, fome larger, others 
leffer, which chiefly diftingnifhes one Kind from another, all 
of themconfiting of green {piral Stems, which refpectively bring 
fotth Bunches of Flowers that end in Seed, but have no Leaves; 
they may be rather accounted Amphibious Plants, than Inhabi- 
rants of the Waters, feeing that they grow as well on the Land, 
ifit be tolerably moift, asin the Waters. n't 
_ Thefemay befucceeded by the Echinomelocadtus, or Melon Thi- 
files, which arePlants withoutLeaves, and.ate only fae with | 
Thorns; the Melon Thifiles never branch, unlefs - are cut, 

as I have obferved in two kinds of them: the large fort which - 
comes commonly from Meus and St. Chriffophers in the Weft 
Fudies, by lofing its Top or Crown, .puts forth young Heads, | 
which may be taken off and planted for Increafe; and fo fike- 
wife the fmaller kind, which comes from the Cape of Good Hope, 
will-do the fame; the firt of thefe 1 have feen in the flatel . . 
mention, in the Royal Gardens at Hampton-Court, and the lat- 

ter inthe Phyfick Garden at Amfferdam, from which Placed . 
got feveral young Plants. Jt is remarkable, that in ‘both 
thefe the Bloffoms barely appear through the Skin or Covering © 
of the Plazt, and the Fruit always remains hid within'the Plants © 
till it isfull ripe, and then burfts forth on a fudden, which is 
mot common in other Plants..-Thefe two are defcribed 
in Mr. Ray's Hiftoria Plantarum, and in the Hortus Lugduio 
pil og and are ready Engraven ‘for my Hiftory of Succulent 

lauts, bPyROPE BAP 8 Lies OR eta 

_ The next. following is the Torch Thiflle, a Plant of an 
_ extraordinary Face; dt is wanting of Leaves, but in other 

Refpeéts coming nearer the PerfeGion we look for ‘than 
the former; uae flinging out their Branches freely ; they ‘are 
all guarded with Spies, and bear large Star-like Blofloms, which 
donot open till the Fruit is full grown, after the manner of the 
Opuntia ox Indian Fig; The largeft kind of them-is that which 


we 
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we have fo common in our'Green-houfes in England, and is en- 
graved in the firlt Decade of my Hifforry of Succulent Plants ; this 
1 have feen near twenty Foot high in the Royal Garden at Paris; _ 
and in the Royal:Gardens iat Hanepton-Court there is another — 
fort .with a white Rind or Skia, «which, like the former, — 
grows upright, but :with lefs Luxuriance. The firft of thefe I — 
call Cereus eretius Maximus Americanus hexangularis, flore albo 
vadiato, or, Great Upright Forch Thifile: The fecond, Cereus — 
Americanus Ottangularis Spinis ‘albicantibus, or, Great White — 
Torch Thifile. At the Phyfick Garden at Amfferdam they have 
three or four different:Kinds of the Upright Cereus, which [have — 
not feen elfewhere ; of this Tribe there are likewife fome Creepers, — 
which are jointed and‘run upon the Ground: Their Thorns are — 
-commonly-{mall and tender, and the young Shoots are for the — 
moft part furnifh’d with voluntary Roots, which lay hold of the — 
arth or Barks of Trees as they happen to fall. One fort has 
-a Triangular Stem, the other has its Stems fix rib’'d. The firft © 
is engraved in my firft Decade of Swcculent Plants, the other I 
defign for the third; to thefe we may join the Ewphorbium, and 
fome other 7ythymals, which are yet without Leaves; they — 
fhoot their Stems upright, are guarded with Thorns, and differ — 
4rom the foregoing Plants, in having a Milky Juice, and Flow- — 
ers and Fruit of fmall regard. Dr. Comehn has given us very 
good Cuts of many of them in his Hortus Amftelodamenfis. = 
The Plaut next following the Euphorbium is the Opuntia or — 
' Indian Fig, which is the firft Plant that attempts to make Leaves, 
éut in fuch a manner as may eafily flip the Obfervation of the 
‘Curious. Mr. Rand, F.R.S.a moftingeniousand learned Botan, 
was the firft who informed me of them; they appear only upon 
the young Stems whilft they are perfecting their Growth, and 
afterwards are fapplanted or followed by Knots of Spives, Of — 
this Tribe J have about thirteen forts growing in Exgland, which — 
J defign to defcribe in my Lecades of Sweculent Plants; they are — 
rete 1 all 
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all. very fall of Juice and Pulp, fhooting. Stem out of Stem: 
Tis from one of thefe Kinds that the Judzans gather the Cochi- 
neal, which 1 fhall mention at large in its place. 9 
The Fig-Tree may next follow the Opuntia, as the Fruit is al- 
ways perfected in its Parts before the Bloffom is to be found. 
What I mention concerning the Bloflom of the /zg, or manner 
of its Flowring, I have not my felf yet feen; but take the Ac-. 
count from my Friend Monfieur Geoffroy, of the Royal Acade- 
~ my at Paris, who has given a large Defcription of. ie Flowers 
of it in the Memairs of the Royal Academy of Sciences at Patis, 
for the Year-1712.. That Gentleman, upon the foot of what Mr. 
Moreland, my felf, and fome others, have advanced, concern-. 
ing the Generation of Plants, or the manner of fetting their 
Fruits, has given a large Account of fuch Parts of Blofloms in 
the Fig as are neceffary in Nature to perform the Office of Gene- 
ration; he tells us, that all the Parts required to do this Work 
are within the Fruit of the Fig, thofe which are Female lying 
towards the bottom of the Fruit, and the pices or Male parts, 
which produce the Faria _fecundans, are fituate towardsthe Top; _ 
he has given us very good Figures of them in general, and in 
particular, both from natural View, and with the Microfcope, — 
which I thall leave my Reader to examine;»and in the mean 
~ while, as I have had occafion to mention fomewhat relating to 
the Generation of P/ants, 1 fhall entertain my Reader with acu- 
rious Effay upon that Subje&, which was communicated to me in 
the Year 1719, bythat excellent Phyfician Dr. Antome de Juffiew, 
‘Profeflor of Botany at the King’s Gardens at Paris, Entitled, 


Tbe Analogy between Plants and Animals, drawn from the Diffe-. 
bn) meee Sb we rence, of therm, Sexes. ’ ee | 
THA T Plants and Animals ate analogouss. we may believe, 
if we only confider the manner whereby they receive their Nou- 
miei ar ieveaat }2 a rifhment, 


~ 
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rifhment. ‘That fort of Life which the antient Philofophers ob= 
ferv'd in Plants, was accounted by them fo nearly the fame with. 
that in Animals, that they did not feruple to call it a Soul, bue 
has fince been more reafonably term’d Vegetatwn. = . 
The Comparifon which has been made between the Struéture 
and Ufe of the Bark of Plants, with the Sk of Avimals; of 
the Tubes through which the Sap is convey’d through the Zia#k 
to the Extremitzes, with the Arteries and Vems; the Refem- 
blance of the Ramifications of thofe Chanels, with the Blood- 
Veffels and Lymphaticks, has given Occafion to Cefalpimus and 
other illuftrious Authors amongft the Moderns, who have ftudy'd. 
the Anatomy of Plants, to eftablifh this Syftem. . 
We may yet advance this Opinion much farther, if we con- 
fider the Nature of Plants, and how they may be diftinguifh’d 
as Terreftrials, and Aquaticks, and thereby agreeing with the 4z:- 


mal Kingdom. We may alfo compare the Solidity and Dura- 


tion of Voody and Vivaceous Plants, with the Strength and 
Length of Life in Quadrupedes. We may likewife obferve the 
Similitude between the Capillary and Fungous Plants, and the 
fhort Remain of fuch as are Avuual, with the Imperfections at 
tributed to /u/ecfs, and the Shortnefs of their Lives: And to this 
we may add another Remark, That among P/awis there are two. 
fortsof Aguaticks, which, like Fith, are either diftin@lyInhabi- 
tants of the Salt or Frefh Waters. aS  - 
As there are Amphibious Animals, fo is the Vegetable King~ 
dom alfo furnifh’d with Plants that have Parts which live as well’ 


gut as within the Waters. . 


But as thefe general Obfervations, which are founded upon) 
the Structure of the Organs, and upon theModeof Growth, have 
been already difcufs’d by fo many Phyficians, that there is no 


room left for Doubt, I fhall make it my Bufinefs to eftablifh a- 
nother kind of Agreement betwixt Plants and Animals, by more 
particular Obfervations, drawn chiefly from the Diverfity of 

Sexes, 
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Sexes, and from the Conformity and Ufes of thofe Parts which 
are to be diftinguifl’d in them, for the perpetuating their Spe- 


_ Gatesiat es ia 


it appears that the Antients had fome Notion of this Diftinci- _ 
on of Sex among Plants, as we find in their Writings that fome 
have given the Quality of Male, others of Female, to certain 
Vegetables; but the more Uhave taken pains to examine into the 
Reafons they had to eftablifh this difference of Sexes, fo much 
_the more I find them out of Reafon ; efpecially when I difcover 
_ that they have given the Feminine Character to fome Plants for 

the fake of their beautiful Flowers, or from the Port or Appear~ 
ance of the whole P/aw#, as in the Peowy andi fome others, or 
~ elfe they had eftablith’d the Mafculine Gender from the Confor- 
mation of the Roots, Fruits, or Seeds, as they were nearer the 
Refemblance.of the Male Parts of Generation in Avimals, as in 
the Orchis, Mercury, Hemp, &c.  _ aA ae 
But the Chief of the modern Botanifts, Malpighius, Grew, 

Ray, and Camerarius, have greatly improv'd upon the Hints gi- 
ven by Ce/alpinus, by marking out to us in a particular manner 
the Diftinction of Sexes, in theDelcription of certain Parts which 
do thofe Functions. ied) FY: 

_ F fhall not in this place enter upon the late Propofition 
of Meffieurs Geoffroy and others, who in the Defcription they 
give us of the feveral Parts of a Flower, tell us, that the Du/ 
which falls from the Apices of Flowers is the Germ of the Plant, 
or Ambrion of it, fince this Syftem is fubje& to the fame Diffi- 
culties with that of the Generation of Azimals, fappofed to-be — 
affected by the Worms or Animalcules in the Male Seed. 

Nor do J pretend to affign any Reafon why Nature has ob- 
ferv'd fo much Regularity in fo many different Fignres, as we find 
in the Farina of each refpective kind of Plant, with the help of 
Microfcopes, fince Dr. Grew, who was fo careful in his Ob- — 
fervations of this Nature, and Monfieur Geoffroy, who is a dili- — 
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gent Follower of that ingenious Englifoinan, “have neither b err 


’ of 


able to findthem out. 1) EERE SE SIGE TR 

I thall only take upon me to compare the Exteriors of Plants — 
with Avimals, as far as it regards their Sexes, wherein this Dif- 
ference of Sex in Plants confifts, and the manner of obfer- 

As the Flower is that part of a Plant which contains the Or- 
gans for its Genetation, it is neceffary to determine what Idea 
we ought to have of it, and not to fall too haftily into the enor- 
mous Opinions of fome who believ’d with Malpighws, that 
their moft effential Parts were no more than /7/éera appointed — 


we 


for feparating the Excrementitious Juices. : MW o: 

Jam of Opinion, that what we ought properly to call the © 
Flower, is the Affemblage of little Threads, to which the Bo- 
tanifts have given the Name of Stamina, and’ are terminated at 
their Tops by fall Caps or Purfes cal¥d Apices or Chives, which 
generally have double Openings, from whence flies out the fine — 
Duft which ripen’d in them. SU TEES OARS UN 

The Stamina, which I have juft now mention’d, are either — 
encompafs'd by a fingle or double Furniture, either of one, or — 
of many Pieces, confilting of one or of various Colours, which — 
have hitherto been call’d Leaves, but may rather bear the Name 
of Petals, to diftinguifh them from the common Leaves of Plants; 
which are generally green, as well as thofe which ferve for an 
outward Coat to the Petals, and known by the Name of Cadyx 
to the Flower. TE es, Lam ve att fos bel 
 Thefe Stamina encompafs, for the moft part, a Body of a 
different Figure, either fingle or compofed, which is either th 
Embrio of the Fruit, or a Tube terminating like a Trumpet, to 
either of which the Name of Pi/tillum, or Pifiil, is indifferently 
: This Defcription I conceive is exaé and full enough t 
us a quite different Idea of the F/ower than what we ha 


~ 


a 
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to receiv’d, and may oppofe the vulgar Opinion that every Body 
of yarious-colour’d Leaves is a Flower or Bloffom; inftead of 
which, the curious Obfervers of Nature cannot mifs the Obfer- 
vance (befides the Pera) of all the other Parts which we have 


jut now mention’d; and from the Inftant they behold them, 


mutt of neceffity perceive their Ufes from their Structure and Dif- 
pofition, but more efpecially when they have Opportunity of 
obferving their feveral States and Changes at different Times» 

_ We may conclude then that the Secret of Generation is neither 
to be found in the Root, Trunk, or Leaves of a Plant, but on- 
ly in the Garniture of thofe Orgaus, which we have obferv'd the 


Flower is compofed of: Since we do not find in any other pare 


of Plants thofe Organs which fo well agree with the Parts of Ge- 


~-neration in Avimals, or are fo ufefal and neceflary to perpetuate 


their Species. Ie {cems as if Nature, who has hid from us hee 


- manner of Working in the Generation of Avimals, is more en- 


clin’d to open that Myftery tous in the Vegetable Kingdom, 
fince the Means fhe makes ufe of, with regard to Generation of 
Plants, is more open, and may be more eafily obferv’d. 

_ In effect, what can more refemble thofe Organs which contti- 
tute the Male-Sex in Avimals, than thofe which characterife the 


fame in Plants > What Agreement is in their Functions! Thofe 


little ae which make the Chives of the Stamina, the Farina 
which they enclofe, and is fo. exquifitely prepared as a proper 
Matter for fecundating the Germe ;. and. again, thofe Trumpet- 


like Tubes, which are ftiled Pi/fils, fituate.in the Center of the. 


Stamina, for the more eafy Reception of the Duf, which is the 


- Offfpring of the Apices or Chives, the Springs which open them, 


and the manner of their flinging abroad this prolifick Du? : Do 
not thefe fufficiently fet forth the beautiful Simplicity which Na- 

tareiobferves injbemWorks3 sewim@mg te ayn Corel yd N sb: 
_Ifwe could find modeft ‘Terms to exprefs the Care and Precau- 


tion which Nature takes to fucceed in. her Work of Generation 


HO : in 
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in Animals, what Agreement and Uniformity fhould we not find 
«with that fhemakes ufeof in the Generation of Plants? TheUfe- 
fulnefs of the Petals which encompafs the Apsces to prefs them to- 
wards the Pifdlum, fo that their Duff may fall in great Abun- 
dance into it; as likewife how neceflary they are to prote&tthofe 
tender Parts from the Injary of the Wind, may ftill afford us 
frefh Matter of Admiration. ‘ ee 
It is eafy to judge, ‘from the Funétion of the Psf/lum which 
receives this Du/?, that it does the Office of the Parts of Genera- 
tion in the Female 4zimals; and that what we have before ob- 
ferv’d, as far as the Intromiflion of the Du? into the Pifilum, 
~~agrees well enough with the Conception of the Foetus. 

The Nourifhment and‘Growth of the Kmbrio Seed after its 
‘Germe is made fecund, is agreeable to the'Growth of the Embrio 
Animal ; the Fruit which enclofes it, whether it be Mezmbrane- 

ous, Ligaeous, 8c. or whether it’be in the Form of a Cap/ule, 
Cod, or Siliqua, ox is divided into few or many Cells or Lodg- 
‘ments, that Fruit (as Malpighius obferves) ferves as a Matrix 
-to the Seed. pub <, ek | 

From this 'Defcription of the Parts of a Flower, and the Ob- 
fervations upon their Ufes, we may draw two Confequences. 

The firftis, That thofe Parts in Plants which may be term’d — 
Flowers, ave thofe which perform the Office of Generation. 

Secondly, That after the fame manner that in the Avimal 
World we diftinguifh between the Males, Females, and the Az- — 
droginous, we Iikewife difcover thofe Diftin@tions of Sexes in — 


Plants, which Dr. Grew has already touch’d upon. ae 


We may then conclude that a Plant may be termed Mak, 
when its Stamina do not encompafs any Pi/fil or Stile, or that 
the Sie, if it ‘has any, is barren, or does not enclofe anBmbrio 
Seed: Of this kind, are thofe Strings orBunches of Flowerswhich 
we call Carkins, or Ful, andthe falfeBlofloms of ops, Hemp, 
Mercury, and fome others. , Se. a 
On 
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On the contrary, the Female is eafily known by its Pyfis or 
Suiles, which are not encompa(s'd by Stamina, but only guarded 
with Petals ox other Membranes; and yet are fecundated by the 
Duff of Male Flowers, which either grow upon the fame Plaar, 
or upon others of the fame Race. This Fecundation is done by 
the help of the Wind, whichconyeys the prolifick Dy/f into the 
Tubes of the Prfils, when they are advanced to a fit State to re~ 
- eeive it, as it is obfervable in the Walluut, Hazle, Alder, Wil- 
low, Coniferous Trees, and Gourd kind. Malpighius obfervd’ 
thefe two Diftinétions in the Mowers of the laft mention’d Tribe, 
as we may remark, by the Figures he has given of them in his 
Anatomy of Plants. e 
_ The certain Mark by which we may difcover the Azdroginous 
Flowers, is the ranging of the Ssaminas about the Pifillum, 
whofe Ba/e or Body becomes a Fruit; fince we have already. re- 
mark’d, that the Staminas, which are the Male Parts, will fe- 
eundate the Pi/félsinthe fame Flower, which Part we have obferv’d. 
is found only in the Female. There is this only Difference be- 
tween the Plants and Animals that are Androginous; Plants ac- 
complith their Generation in themfelves without the help of ano- 
ther Individual of the fame Trife; and the Auimals, altho’ they 
are endow’d with Organs agreeable to bothSexes, are yet obliged 
to feek for one of their own Race to couple with: P/auts for 
the moft part bring Flowers of this laft Species, (that is to fay) 
fach Flowers asend in Fruit, Ti aye (ak(3 Sheba 
‘This Difcovery. is the Fruit of thofe Obfervations which have. 

een made in the Anatomy of Flowers and Fruit, fince it has. 
been judg’d neceflary, that thofe Parts of Plants were the molt 
proper to eftablifh their Characters; and ’tis not to be doubted 
but that Time and Induftry may difclofe to us Organs of the fame 
Ufes in. thofe Plants, which have been ftiled hitherto Lmperfeét, 
and which will no longer bear that Character when their Sex fhall 
bedetermin’d, bane | 


We 


en Al: Philojophical Account . the 
We cannot in comiion Juftice refufe to g 
es ‘YFohn Bat prift Porta, for having: firft obferv'd the Se 
tain Plants, P ibich, tillhis time; were efteeni’d barr he! 
Truffle and Muforoom, which has fince been con: md by he 
curious Remarks of Moafieur Geoffroy, Junior 2 of 
fieur Marchand on the Agaricus diguatus niger; and tho 
Monfieur /e Comte de Marfivli upon the yin 
Bark he has found the Seed; and we begin Jikewife to difcover 
them in many Marine Plants, but chiefly. in the Fucus. 
Monfieur Billerer, Profeffor of Phyfick at Bezangon, informs’ 
me that‘he has even difcover’d Seed in a’ River ae d) 
Spongia. ramofa fluviatilis, AiR @ 
There is room to believe, thatif we sqwere to tice a’ slivele Phas 
to examine the Marine Plants at different Seafons, we mightdif 
cover their Mowers, or fuch Parts as acted for them, fince Mon- — 
fieur de’ Reavmur and Monfieur Michael, Botanifts to the Duke 
of Florence, have already difcover’d certain Parts which might — 
reafonably be efteem’d Dependants of Flowers.) 
This Diftin@ion of Sexes being eftablifh’d in PLR 
the moft confiderable Marks of the Analogy between P 
Avimals; but as it is not only by the Difference of Sexes, 
the Ufe of the Organs of Generation, that we precifely chara 
rife the different 4vimals; fo neither muft we Be perfwaded th 
thefe Differences in Plants can contribute to diftinguith their 
veral Tribes; for in many Plants, thofe Parts which mark o1 
the Sex are not eafily difcover’d; and in others the How. 
of fo fhort Durance, that we are not always happy enough 
find them in a right Condition for pis Soa {Anat 


ene: a 


Thus my Friend concludes his euHous “obferva ons re 

to the Difference of Sexes in P/ants, which might very pro 
be followd by the Effays upon their manner of Generating 
written by my felf and others, wherein there are many Part 
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lars which would render this Subje& more inftruétive; but as~ 
they are already made'publick, I fhall refer my Reader to *emin 
the Memozrs of the Royal Academy of Paris, for the Years 171; 
and 1712; and'my fecond Chapter, in, my firft Part of Mew 
_ Improvements of Planting and Gardenimg, 8cc. Indeed, fince 
they have. been abroad, 1 have had’ Opportunity and Time 
enougli to make farther Difcoveries, and thofe perhaps may not 
be unacceptable in this Place; as for Example: With regard to- 
‘Frefb-water Plants, we may obferve of the Nympheas or Va- 
ver-Liliies, and the Potamogatous or Pond-Weeds, (which I have 
chiefly obferv’d) that in their Act of Generation, or time of Flower- 
ing, the Blofloms always appear above Water tillthe prolifick Duff © 
isripe, and caft abroad; and as foonas that is over, and the Ps- 
Tillon or Rudiment of the Fruit thereby impregnated, it bends it 
felf downwards till it is entirely under Water,-and grows ripe’ in 
that State. Again, 1 obferve'that their Seeds always fink to the 
Bottom when the Fruit is’ ripe enough to open it ‘felfy which — 
thews us the Care that Nature takes to fend every Seed to its pro 
per Matrix; for thefe Plants, however their Leaves‘may appear 
to {wim upon'the Waters, yet their Roots have always hold of 
_ the Ground below. We muft not however imagine that every 
fort of Warer Plant is faftned by its Roots*to the Earth at the 
Bottom of the Rivers or Pools where they grow: Both kinds of 
‘the Lens Paluftris,, or Duck-Meat, wander from place to place: 
upon the Face of the Waters, without touching the Bottom ei- 
ther with their Roots or other Parts; and I think the Warer 
Soldiers do the ‘fame: But that may be enquir’d into by fuch as 
live about the Fenzs inthe J/le of Ely, where they abound — 
+ But ir is time: I return to my firft Propofition’ and: chief 
_ Defign of this Work, .2 e. to mark out, if poffible, the feveral 
Gradations in Nature’s Works, - and what Analogy there is be- 
tween one Part and another; which leads me to the Confidera- 
tion of thofe P/guts that’ are’ very vifibly endued with all the 
Fe! UE IND lea F Parts 
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Parts requited in Vegetables, viz. Roots, Trunks, Bark, Pith, 
Branches, Leaves, Flowers and Fruit; and they are of three 
Kinds, teensy Shrubs, abd Treks. ois) lee oa 
An Herb is ptopetly that Genus of Plants, whole Stalks 
forth every Spring their freth Hlower-Stalis: OF thefe are the 
Graffes, Primrofe, Aivicula, Pink, Tulip, Ranunculus, Ane 
mony, Strawberry, &c. and thefe are either Fiberous or Tuke- 
vous rooted, or elfe have dulbefe, apple, or knotted Roots; and 
may again be diftinguith'd’by being Auuat, or Perennial and 
Vivaceous. Moreover, the:feveral Modes of Growth which Na- 
ture has diftin@ly given to the feveral kinds of Herbs, are well 
worth oar Obfervation; the firft are the Dwarfs, fuch as the 
Auricula and Polyanthos, or Cowflip Kinds, which fab&itt with- 
out Props or Supporters, and'form their Off-fets or Increafe in 
Clufters clofe about the old Roots: The fecond are Dwarfs like- 
wile, as the Strawberry and Violet, which incteale by fending 
-out jointed Strings from the main Plauts, that at every Knot 
take Root as they run along the ‘Ground. The third fort isof 
_ thofe Plants which are a/pwmg, but-have not Strength of Body i 


-* 
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Clafpers, tho” they do not lay hold of the Ground about them. 
‘to a& there as Roots, yet 1am of Opinion they are not only de- 
fign’d for bearing up and binding the P/ants they are related to 
‘to Props, but ferve likewile to draw akind of Nourifhment fromthe’ 
_ Air, sihichithile Mother Plants could not live without, and are in: 
that refpect analogous to thofe Roots which we find at every Knot 
of the common white Water Ranunculus, which in the Summer on- 
ly trike into the Water, and undoubtedly receive Nourifhment 
from it, tho’ they have always a main Root which ftrikes deep 
nto the Ground: Thefe Roofs are, in Appearance, like the 
‘Leaves of Fenne/, and are fo very green, thatthey have given us 
fome room to believe the P/avt had Leaves of two kinds; but if 
we confider this Plant a little farther, wemay obferve that it ge- 
--nerally grows in ftanding Pools or Ditches, which about the End 
of Summer are vacant of Water, and then is left upon dry 
Ground, where thefe Fennel-like Roots take faft hold, and 
produce Plants for the next Year. We may alfo take no- 
tice that they are Amphibious, living as well upon the Land — 
-as in the Waters, which is common likewife to the Minths and 
fome others. And it may be remark’d, that the Roots’ of this 
Ranunculus are perfectly fornyd before the Water leaves *em to 
fhift for themfelves to get their Living in a new Element, and. 
are till that time in a manner fuckled bg the Mother: Plant. 
~ AShrub is that Genus of Plants, which in every Circumftance, 
-but in its Bignefs and Duration, imitates a 7vce ; it has Branches 
of a Woody Subftance, and is Perennial: Of this Race are Goo/~ 
berries, Myrtles, Furze ox Gorfe, Mefereon, Rofemary, Laven- 
der, Thyme, &c. tho’ fome who are over-nice in their Diftin- - 
“tions elteem the latter as Under-/hrubs: The Shrubs however, 
without that Diftin@ion, may’ be reckon’d of four forts, viz. 
fuch as are compleat Bufhes, and’are able to fapport themfelves 
-without Props, as the feveral kinds of Rofes, Althea Frutex, 
‘Goosberry, Caper, 8c, which laft is fo rare in England, that I 
hey Reis mm gee, AAP 2 cannot 
[i 
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cannot help taking notice of ic in a particular manner,-having 
my felf brought it to Perfection in Azgland without the trouble _ 

of Hot-beds or Green-houfes; and 1 believe-was the firft that — 
has made the Caper familiar to. our Climate. *Tis now about — 
four Years-fince my Friend Mr. .Balle of Camden-Houfe receivd 
fome Caper Seeds from Jtaly, which I then fow’d ia the Scaffold 
Holes of his Garden-Walls, to-imitate as near as poffiblethe Me- 
thod of their Growth about Towlonne, and at the fame time put 
feveral of the Seeds into a Hot-bed; the Confequence was -that 
.thofe which were fown.in the Wall-Rubbith fhot near fix Inches’ 
the fame Summer, andthe fewthat came upin the Hot-bed-were 
f{carce three Inches high the-firft Year, alee’ they were houfed 
with the tendereft Exotick P/awts, and thofe in the Walls ftood 
the Winter without Shelter. The fecond Year thofe Plants in 
the Walls made Shoots of a Foot in length, while thofe in the 
Pots hardly added two Inches to their height. Ihe third Year . 
_in April \.cut the Shoots of the foregoing Summer from the 
Plants that were abroad, leaving-only a Bud or twoof each near 
the original Stem, which the fame Summer made Shoots near 
three Foot long, to the number of about Forty upon each Plawt, 
and put out Buds for.Blofloms, but the Playts in the Pots did — 
not advance above two Inches. In fhort, the laft Year one fin- 
gle P/ant in the Wall had not lefs than a quart of Bloffom-Buds 
upon it fit to pickle, and the Plant perfe&ted fome of its Fruit. 
Thus if the Plave be headed down in the Spring like a Willow, 
it will every Summer make a beautiful Bu/b, and afford us as_ 
good Capers as grow in Italy. © ee bo gig AGT: iil 
The fecond Race of Shrubs are fachas have anatural Tenden- 
cy to byining or twifting their Shoots about Props, as the Hony-— 
fuckles or Wood-binds, and ‘Feffamines, &. 

_ The third fort have C/a/pers, which take hold of every neigh- 
bouring Twig or Stake to fupport their rambling Branches, and 
thereby are defended from the Injuries they might sere Dy 
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high Winds and Storms: Of this kindis the /z#e, and the Ma- 
vacoc or Paffion-Tree. Stance tial 
-» The fourth kind of Sérud is that fort which Nature has fur- 
-nifh’d with fuch Tendrils (for Climbing) as ftrike their Points 
into the Bark of Trees, and which | fuppofe help to nourifh the - 
Plants they proceed from, as well as toaffiftthemin their Climb- 
ing; and I the rather-believe they sana grag. Supper from the 
Juices of the Trees they {trike into, becaufe the Zrees they grow 
about feldom or never make fuch vigorous Shoots as others that 
are cleat of them: Of this kindis the Joy, and Virgma Creeper, 
with fomeiouherstile: boo! olan fenoaui auetparimetied wee 
A Tree is that fort of Plant, which of all others is the mof 
lofty in its Growth, and has its Parts more robuft, firm and 
Jafting than any kind of P/aut yet mention’d; and to thefe its 
Perfections we may add, that it enjoys a longer Share of Life 
than any other Vegetable; and thofe chiefly among Trees are of 
the longeft Laft which are of the floweft Growth. __ | 
_. Among Trees we may make the following Diftinctions. 
 Firft, The Pomiferaus, or Apple-bearing, as the Apple, O- 
vange, &c. which have their Seedsin Pippins, or Kernels, in the 
GConteriofthemr framith oth bib-wktit saws peweabit,yihees 
_ Secondly, The Pruniferous, or Plumb-bearing, as Plumbs, 
Apricocks, Peaches, &c. which are call’d Stone Fruit, and carry 
i a fingle Seed, cover’d with a thick hard Shell in each 
Fititay ich Seedowbroleh ) aise inka 
_ Thirdly, The Nuciferous, or Nut-bearing Trees, as the Vall- 
aut, &c, which differ from the foregoing, in bearing Karkéns 
and Fema/e Bloffoms at Diftances one from another upon the 
fame Trees; they bear one fingle Seed or Net in each Fruit, 
which, like the former, is cover’d with a hard Shell, and upon 
that has commonly a Coat of a flefhy Subftance. 
_. The Fourth kind of Tree is Coniferous, or Cone-bearing, as 
the fr, the Pime, the Cedar of Libanon, &c, whofe Cones are 
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of a hard woody Subftance, containing a fingle Seed ander each, 


of their Sguammae. ie 
‘The lalt I thall take notice of are. choles spiked are. Clan ; a q 
‘diferous and Mafi-bearing, fach as the Oak, Beech, Afh, &c. 
_ which all have their Seeds enclofed i in EBS Shells, without tes Pe 
or Pulp uponthem, Wee Ne ree 
We may remark in the next ora hat. a ie is Body y. 
which j is dependant many Kinds of Vegetable Boas; : 
are thofe which cannor fabfitt without it, er get Nou ith cf - 
fafficient to maintain themfelves elfewhere: ‘The Brand are re ae 
as may be taken from it, and made {0 familiar with the Juices 
of the Earth, that they ftrike Roor and. Vegerate, till they be~ 
come as perfeé Plants as the Originals they were taken from. 
The firt Vegetative Bodiesor Plantule, which more immedi- 
ately relate'to the Tree, are the Staminawith their Apices, found an 
in the Bloffoms,; thefe are for the moft part like fo many Fungi: 
taking Root in the Foot-ftalk of the Flower, or elfe in the Bot om 
tom of the Calyx: Their Office is: to impregnate the Siles of the 
Bloffoms with the Karima they produce; and as foon as they 
have done that Work they fade and drop off. We may fee one’ 
of thefe Stamina with its Apex and Root done by theMicrofcope, 
at the End of any third Part of Neo. vale up tiled of Plant~ ve, 
ing, er 
erie Doralsi or diaes E saunders alfo Bichictity afinad of che ine 
fame kind; theirOffice, as we have already obferv’d, is to 
the render Oxgans of Generation from Cold and’ other exte 
nal Injuries; thefe alfo having perform’d their Work drop from 
their Mather Plaat: The ionpcbat their Life. ee mich as chaz 
ofthe Stamen) is two Months, yr 
In the next place we come to sell theF% Sida or aye ct, 
which is always a Super-plant, and.can never be made familiar a 
enough with the Earth to take Root, or grow in ity, and can : 
only ‘be propagated, . ‘by: sate the eds an she Barks of 


a 
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gh  WorKksof NATURE. 20 
Trees, into which it {trikes its Roors, and fupplies it felf with Nou- 
sifhment from their S¢p: The manner of its making its firft Roots 
- from the Seed, is, by fending out from its Center three Claws, 
which fix themfelves on the Bark of the Tree in the three Points _ 
ofa Teiangle, and are at their Extremities like the Mouths of 
Leeches, when they are difpofed for drawing in their Nourifh- 
ment; thefe fatten themfelves tothe Bark of the Tyee, and be- 
pin to feparate at the Center of the Szed, as if each Claw was to 
become a diftant Plawt; but a Year or two makes us know the 


cee make the Foundation but of one P/aut; andthe place of 
their fir 


. . . » 


that the AG/letoe of Sea or any others, have the fame 
Oak, and have alfo the fame Vertue; for 
the Plarts which the WG/letoes grow upon ferve only to them, 
as the Earth does to any Herb thatis planted in it, that is, to fur- 
cnifh it with a convenient Supply of Nourifhment. And I have 
not yet obferv’d that the Phyficians have made any Diftinction 
between particular Plants growing upon Sand, Clay, Gravel, or 
Chalk, &c. becaufe, as l{uppofe, they think a Plant fill pre- 
ferves its original Vertue, let it grow in any Soil; bur this: will 
admit of many Difputes: We know that half a dozen Grafts: 
or Gions of the Golden Pippin may be engrafted upon as | 
many different forts of Zrees, and yet the Properties of the 
Golden Pippin fill preferve themfelves in all the Grafts, tho’ 
they have different kinds of Nourifhment from their feveral — 
Stocks; but an Oak planted upon a dry Hill will not 
yoy. Tale Sart : fhoot 
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{hoot athird part fo much as another of the fame kind will do _ 
in Clay or a°*moift Bottom; and the Difference ‘of the Grain of — 
their Wood; ‘or Size of their Veflels, are in. proportion’ to'the © 
Growth of thofe Trees, from’ whence we may judge that the 
Juices filrer’d through the fmallZbes of one Tree, mufPbe twice 

- -as fine as the Juices pafling through the large Tues of the other; 
- and then a Cuvée of an Inch taken out of the Solid in the fmall 
Tree, muft contain a different proportion of Vertue, froma Cube 
of the fame Dimenfions taken out of the larger Zree; but this 
Cafe I fhall treat of more at large jaortoiet place. Yt 9g 

~ But I cannot leave the AG/etoe’ without taking © notice 
of two Things: In the firft place, as to its Method of Growth, 
the ingenious Dr: Douglas, F. R. S. has: made feveral Capital 
Difcoveries, which he has communicated to the Royal Society, — 
and is yet fo obfervant in the Progrefs of that Plant, that 
»we expect he will oblige us with further. Obfervations. Jeni 
the other hand; *(after it has been confider’d botanically) I 
have the Happinels-to fay my worthy Friend Sir Fohu Colé- — 
-baich has given us a generous Account. of its Vertues, and, — 
with the true Spirit of a Brston, las. put ‘the Key ‘of Life ee 
I may call it) in the Hands of thofe who are troubled with the 
-worft Diftempers, I mean Epileptick Cafes, which fometimes — 
lead Men to that Extravagance, that in former Ages they have — 
been efteem’d as mad Men, People bewitch’d, or poffefs'd with 
‘Devils. And thefe deplorable Circumftances of Mankind m 
have given Occafion to two Things which are very remark-_ 
able; Firft, That when the Draids lived they had the Know- — 
‘ledge of Difeafes that were incident to Human Bodies, and had 
the Knowledge of the MJ/letoe in this cafe, by. which they 
“might probably appear as Demi-gods in the Eyes: of the People, 
Secondly, That the Oak; which was held as facred by them, was 
chiefly the Zree that the A4/Jetve. grew upon; not to mention 
the other good Qualities of the Oak; and. from hence it may 
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be likewife, that by Tradition the Mi/letoe of the Oak is now 
in Efteem beyond thereft. x 
- We are nextto confider fuch Mo/fésas are found growing upon 
the Barks of Trees, and chiefly upon fuch as are diftemper’d and 
declining in their Vigour; for it can hardly befaid that ahealth- 
ful Zee ever produces any Mo/s. The Mo/fes which are the 
_ greatelt Sign of ill Health in Trees, are the Cup Mo/s, and fome 
others which branch like Corel Lines, and a third fort refembling 
a Bunch of Wool: Thefe are all white, and bear Seeds, but are 
not in other refpects fo perfect as the Green Moffes. The Time 
of their Shooting is in Offober, when the Rains begin to fall. 
_ We come now to treat of fuch Vegetable Bodies as are depend- 
ing upon Trees; but may neverthelefs be made fo familiar with 
the Juices of the Earth, that from a fingle part of a Tree they 
become perfect Plants, The firft of thefe are the Leaves, 
- which contain in themfelyes fuch Vegetable Principles, as give 
them a Power of producing as perfett Plants as the Originals 
they were taken from. For inftance, Plant the Leaves of Orange 
Trees, or other Ever-greens, in frefh Earth, they will ftrike Root, 
and produce perfe# hans if they are well water'd and kept in 
the Shade, as my felf and Mr. 7homas Fairchild of Hog/don, 
with {ome others, have experienc’d; fo that the Leaves, befides 
their Ufe in helping the Buds to germinate while they are grow- 
ing upon the 7rees, may be then efteemed perfe& Vegetable Bo- 
dies. The Leaves of Alces being fet in like manner will produce 
perfed Plants; and even the Fruit of the Opuntia or Indian Fig, 
when it is full grown, being fet into the Earth, will ftrike Root 
and become a Plant as perfett as the Mother it was taken from: 
By this Method I have often faved feveral.Plants. . 
The Twigs and Branches of Trees are really fo many Plants 
growing upon one another ; for as they all proceed from Buds, 
or may rather be faid to be Buds explained, we may thence infer 
that the Buds they came from did in every refpect peter 
Sle PER poe Tt «lly Gia ene | Office 
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“Office of a Seed: The Twigs take Root in’ th > Branches, and the 


Branches take Root in the Stew. 


’ ore . 


It is to be obferved, that all thefe, taken feparately; may be 
made by {ome means or other to take Root; and even the very 
Roots themfelves of a Tree, being cut to pieces, and planted af- 
tera proper Method, will vegetate and become perfect Trees. — 
Dr. Agricola of Ratishone, inhis i eae Treatie of Agricul- 
ture, prefcribes feveral Methods for raifing Trees from their dif 
ferent Parts, by the Affiftance of Vegetative Mummy, ashe calls — 
it; and I have already tried fome of hisExperiments, which an-| 
{wer beyond Expectation; the Account of which may be feen 
in my Preface to the Exgh/h Tranflation of his Book. He has 
four or five feveral forts of Vegetable Wax or Mummy, that he 
makes ufe of for propagating all forts of Zrees: His Methodis to 
dip both Ends of his Cuttings, whether of Roots or Branches, in 
one or other of thefe Preparations, and by that Means the Juices 
contain’d in each Cutting are prefervd and nourifh’d till they 
are difpofed for ftriking Root, and then the Mummy cracks and - 
gives way to the tender Frbves. Yam of Opinion, was this Way 
to be further confider’d, and fome Improvements added to that 
Gentleman’s Method, we fhould not only be fure of making’ 
the Cuttings of every kind of Plant ftrike Root, but forward 
them extremely in their Growth: as for Example: WasItoraife’ 
Peach Trees from Cuttings, 1 would get together a large Parcel 
of young Shoots of Peach Trees, about Mid-fummer, and) 
prefs the Juice from them, which I would afterwards pur in a 
Dunghill, or fome other Heat equal to it, to digeft for three 
Weeks or a Month; I would likewife burnalargeParcelof Peach 
Tree Branches, and lay by their Afhes for three or four Months, 
or more, till they became almoft like Earth it felf; of theferwo 
Ingredients I would make a Pafte to enclofe the bottom part of 
my Peach Cuttings, fealing the Top of each Cutting firlt with — 
common Pitch, or fome fuch like Matter, and then gas a 

the 
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the Ground, andkeep them well watered; I fuppofe, if Cuttings, 
otdered after this manner, {trike Root, they cannot fail of a vi- 
gorous Growth, as the Pafte they are enclofed in contains every 
thing agreeable to the Nature of the P/awt it enclofes; and fo 
the Cuttings of every fort of Tree may be ofder’d after the fame 
dente tet A Peete FOR PHS Led oO! Soe ran Tol 
| Could we by this, or Dr. Agricola’s way, be certain of the 
Growth of the Cuttings we plant, we fhould be fare of having 
fuch a Colle&tion of Fruit as we moft defire; for the Branches or 
Twigs may be cut when the Fru is ripe upon the Zrees. This 
leads me to confider the Ufe of Soap, which I was inform’d 
fome time ago has an extraordinary Effect on the Vegetation of 
Trees, by anointing the Roots with it, . | 
- Iwas told by a curious Lover of Plants, that laft Year, in 
Sune, he tran{planted a Bay-tree of an Inch diameter inthe Svem ; 
but for the more convenient Carriage of it from place to place, 
che cut down the Plant, and left only fix Inches of the Stem re- 
maining ; and at the fame time cleared the Earth from the Roots, 
and anointed them well with common Soap; in this State he 
planted it in a Pot, and watered it every Morning; the Con{e- 
quence was, as he fays, that the Avgu/f following ic had fhot 
out three Branches, each about two Foot long, out of the hard 
Wood of the Stem. This Vegetation feenrd {o extraordinary to 
me, that 1 could not help immediately enquiring into the Na- 
— tute of Soap, and the Ingredients of its Compofition, which I 
found to be Afhes of Vegetables, Oils of Vegetables or Fifh, or 
Tallow of other Animals; \ concluded then that the Afbes and 
the Oils of Plants might reafonably contribute to Vegetation ; 
and the common Cuftom of manuring Lands in the Weftern 
and other Parts of Exgland with 4/h of feveral kinds, made 
me judge that their O7/ muft contribute to the Growth of Plants; 
and the common Method of laying dead Ausmals \to the Roots 
of decaying 77ces, to invigorate them and-reftore their Health, 
Sa ot G2 Den cnthigou 
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ave me good Reafon to approve of the Ule of Soap, which | 
ce this Year anointed fome Rieee: with, efpecially of Vines, 
in Faly laft, which have hitherto he erved their Leaves frefh and 
green, and are now (in Auguf?) beginning to fhoot, = 
But befides the Help which ey tothe Vegetation of 
Plants, 1 am apt to believe it will be of great Ufe in the Remo- 


val of Plants to any great Diftance; for what chiefly gives the — : 


Check to a Plant in its Removal, is, that the Air fhrinks and 
dries up the Veffels and Parenchymous Parts of the Root, fo that 
they are not for a long while in aCondition to draw in their Sap 
freely; but I conceive that Soap will help this Cafe, ifthe Roots 
are well anointed with it when they are frefh taken out of the © 
Ground, efpecially in fach Plats as are Tap-rooted; and it 
will be further of ufe in keeping the Air from the Roors after the 
Plant is fet in the Ground, till the Earth is firmly fettled about 
them. But as I have yet made but few Experiments in this way, | 
T thall leave it to my curious Reader to try fome ordinary Plants 
with it, before he runs the Hazardof a largeQuantity ; for whe- 
ther it will agree alike with all forts of Plants, 1 cannot yet de- 
termine. v PIT TN rigenlg 


As we have already taken notice of the moft remarkable Par- 
ticulars relating to Plants, we come now to fay fomething of 
their Degrees of Growth, and their Progreffion in Weight and 
Stature, from the Time they were enclofed inthe Seed, to theFul- 


nefs of their Perfetion. In order to this I fhall begin with the — iy 


Weight of an Acorn, and compare it with a full grown Oaé, — : ‘ 
which it may produce; I fuppofe about twelve Acorns, frefhfrom 


the Trees, weigh an Ounce, and an Oak-zree in its moft perfe& — a 
State, (which is I fuppofe at a hundred Years Growth) with its 
Roots and Branches, may probably weigh about fifteen Ton; fo 


that in a hundred Years a fingle Acorn weighing one twelfth of — it 
an Ounce, has encreas’d its Weight 33600 Pound, which is 
537600 Ounces, or an Increafe of Parts of equal Value with its 
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firt Weight 6451200; fo that one Year with another, for 
the Term of an hundred Years, it gain’d 64512 Parts, which 
is 5376 Ounces; for it would be ridiculous to imagine, as fome 
have done, that an Acorz that had fhot vigoroufly the firft Year, 
fo as to be perhaps fix or eight Inches high, fhould weigh as 
much as a Year’s Growth when the Tree is fifty Years old; or 
that every Year, during the whole time of its Growth, it gains 
equal Sums of Weight: no; the Cafe is quite otherwife;. as we 
find by Experience: the firft Year the young Oak weiglis about 
three times as much asthe Acorn, and thefecond Year about three _ 
times as much as the 77ee of one Year, and the-third Year three 
times as much as the fecond, and fo on in that Mathematical 
Progteflion, during the chiefeft Time of its Growth; not’ to 
reckon the Weight or Number of the Acorns, which it might 
reafonably bear, from about its thirtieth Year to the hundredth 
Year of its Age, which I conceive cannot be lefs than a hun- 
dred Bufhels, which may probably contain in Number 384000 
| Acorns; (forreckoning fixty Glands to the Pint, which is 3840 
to the Buthel, in a hundred Buthels there will be the aforefaid 
Number; ) andif we fappofethem to weigh after the rate of twelve 
to the Ounce, the whole amount of Weight will be 32000 
~ Ounces, or 2000 Pound: But I have been as moderate in this: 
Computation of the Avorws, as I have been before in the Weight 
of the whole Body of the Zree, with its Roots and Branches, 
which I have only reckon’d fifteen Ton. 1 once remember four 
Sacks of Acorns were gather’d from one Tree, which amounted to 
_ fixteen Buthels; and believe then one may reckon five Buth- 
els to be the Produce of a good Free, one Year with another, 
which, for the Space of a hundred Years, amount to five hun- 
dred Buthels, weighing (according to the foregoing Account) 
ten thoufand Pound, and are in Number 1920000; fo that if 
we allow the Weight of the Leaves and Hisks of the Acorns, 
- which the fame Tree produced in-a hundred Years, to be equal 
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to the Weight of the Glands, ‘then: that Tree has drawn Now 
-yifhment from the Earth, Water, and Air, in that ‘Period of 
‘Time, 524000 Pound Weight, which is a wonderful Increafe. 
_ In Annual Plants, fuch as the Cacurbit or Gourd “kind, the 
- proportion of Weight in the full grown Plane compared with — 
the Weight of the Seed, is much the fame with that in theOak; 
and the progreflive Growth of the Plant I fappofe to be much — 
like that of the Oak, in proportion ‘to the: Length of its Lifer | 
In the Gowrd kind we may reckon a Seed to:weigh about a thir- 
ty-fecond part of an Ounce, which Seed coming to’ explain it 
felf into.a Plant of full Perfection, will {pread’its He in fix 
Months to fuch a prodigious Length, that} have meafared from 
the extream Point of one Branch to the Extremity of anothér a-_ 
bove thirty Foot, at which time there were growing’ on it five 
large Fruit, weighing about twenty Pound! a-piece One with the — 
other, and as many {mall ones as might probably weigh thirty 
Pound; the Leaves, Stalks, and Roots, Ifappofe, weigh’d about 
forty Pound ; fothat the whole had gain’d infix Months near an — 
hundred and feventy Pound i which is 8763 9 thirty-fecond — 


parts of an Ounce more than the Weight of the Seed, The Fruit 
of the largeft kind of Gourd is of an Egg-like Figure, fometimes’ 
‘two Foor in length, and the Diameter of its Breadth a Foot; 
and this vaft Fruit is not longer than forty Days coming to its 
full Growth ; now fap pofing it but twenty Inches long, and ten 
Inches thick, it then grows half an Inch in length, and a quar“ 
ter of an Inch in breadth, one Day with another. — eR 
The Leaves of the fame Plant, when they are full grown, 
meafure about ten Inches over; thefe, from their State'in the 
Bud, till they are fully explain’d, require about fever’ Days ; fo 
that in the Progrefs of their Growth they are expanded about an 
Inch and half one Day with another. Now when Vegetables 
grow with this fadden Encreafe, I {ee no reafon why we may not 
obierve their Motion with a good Microfcope’; for sisi | 
es | knows | 


or 
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ktiows (wlio has-been converfant with Microfcopes) that we have 
fome Glaffes which will:magnify a fimple Point, fuch, as is not 
bigger than a Grain of Sand, fo as-to make ic three Inches over, 

thes a Diameter of as much;, then fuppofing am Inch and 
half is the Produce of twerity four Hours, and. allowing’ that an 
Inch in Jength is equal ito fifty, Points, then in twenty’ four 
Hours the Leaf grows feventy five of thefe Points; and if 
we allow every one of thofe Points to meafure three Inches by: 
the Microfcope, the Produce of a Night and Day iseighteen Foot 
nine Inches; fo that if we were to fix a Adrcrofcope over one of 
thefe Leaves, when the Sun fhines upon it, I do not doubt but 
we might obferve the Circulation of the Sap in the Leaf, and 
have Ae Satisfaction of feeing the Plant grow, and its Parts 
move, much quicker than the Minute Hand of aClock, and with- — 


out Panfes or Refts in its Motion. 6. 4 

_ As the Growth of Plants is thus eafy to be difcerned,. and the 
Circulation of their Juices and the Mode of their Generating 
is now pretty genetally received, fonie unskilful People have al- 
fo thought that fome of them had a Share of Senfation, as the 
humble and fenfitive Plaats, the Wild or Spurting Cucumber, the 
Seed-Pods of Female Balfims, with others of the like Nature; 
but this is far from Reafon, when we confider that the Fruit of 
the Wild Cucumber never flies from its Vine till its Veflels are 
over-repleat with Juices, which is the fame cafe with the Seed- 
Pods of Balfoms, whofe Parts are fo full when they are quite ripe, 
that the Pod burfts open upon the leaft Touch; but the falling 


down of the Leaves of the humble Plant, and the clofing of 


thofe of the /ew/irrve;. feems either to proceed from the Tender- 


nefs of the Veffels, which convey their Szp into them, and fa- 


ften them to the Twigs they grow upon, or elfe that they can- 
not bear any Cold or uncommon Motion of the Air. For in a 


_ warm Day, when the Air is ferene, thefe Plants, if they ftand 


abroad, are not affected by it, or will f{carcely give way; tho’ 
fy Te , § . . they 
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they ate touch’d with fome Violence; but if the Weather be 
cool they are feemingly declining, and refift the Touch without 
any Alteration. On the contrary, whenthey are kept continu 
ally under Glaffes, and the Sun fhines upon ’em, they do not 
only decline if they are touch’d with the Hand, butare fubjetto 
the fame Alteration by any extraordinary Preffure or Motion 
_.of the Air made by a Fan or Handkerchiefat fomediftance from 
them; and I obferve that they never appear in a right State of 
Health, or have their Leaves expanded, from the time of the — 
Sun fetting till iv is rifen. dda Ok ie 
Thus I think I have remark’d what is moft neceflary to be ob- 
ferv'd in Plants, and may be fafficient to give us an Idea of their 
Share of Life and Growth; they have perfeét Form every one 
according to its Tribe, and may be as eafily diftinguifh’d from 
one another, as the various Bodies obfervable in the Avimal 
Kingdom. | | Evia ea ateiE 


Explanation of the Figures relating to this Chapter. on 
PQ ATE L isa) 
Fig. Il. 74e Echinomelocactus, or Melon Thiftle, growmg 
in Nevis, St. Chriftophers, and others of the Caribbee Ilands, 
commonly call'd in thofe Parts Turks-head or Popes-head. 
Fig. 1V. Zhe Upright Torch Thiftle, growimg wildim Jamai-- 


ca, and other Parts im the Weltindies, near the fame Latitude. 


Fig. V. 7ée Opuntia or Indian Fig-tree, growsmg i Carolina, 
wand about Florida. oy , * atte i a 
Fig. VI. AShoot of the foregoimg Plant /hewing its Leaves. 
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CHAP. IV. 


Of IMMovEABLE SHELL- Fren, ‘and of futb 
as bave Locat Morton; withVariety of Ob- 
indents upon the reft of the FIsH-KIND i 
aus and Frefh Waters. 


| -AVING sles deueniiate niles paren of fuch 
il I Planis as are efteem’d the moft Pezfec7, and made men- 
tion of the moft remarkable Particulars relating to their State of 
Life and Manner of Growth, I come in the next place to treat 
of thofe Bodies, which, fike Plants, want Local Motion, but 
have fuch a Share of Animal Life as to afford them the Power 
of Senfation. > 
OF thefe fess are ‘the Osfier, the Mufcle, the Cockle, the 
Barnicle, &c. which are never capable of removing ‘themfelves 
from their firft Station, as far as I can yet learn, notwithftand- 
ing we find of them in and about fome Shores or Rocks, where 
they had not been obferv’d before; but this happens from the 
Spawn of them, which flits upon ‘the Waters, and is carry ‘dfrom 
place to place by the Winds or Tides, | 
‘It is remarkd by fome curious Obfervers of Nature, that fach 
Shell-Fifh as are immoveable are Andvoginous; chat is, each 
refpectively poffefles the Male and Female Parts of Generation, 
fo as to be capable of impregnating it {elf without the help of a- 
nother of the fame Kind; which isthe fame cafe with that which 
I have mention’d to be natural tu Plants, which are each of them 
confin’d to their {everal Stations, ‘without the Power of fecking 
at any Diftance one of a contrary Sex; for which reafon we may 
judge that ‘the neceflary Parts, for propagating of their re- 
Saye Kinds, were thus difpoed by Nature, - 
"The 
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The Onfier has its Station under fuch cme of Waters, as) 
- feldom or never to be left uncover’dby them; but the Mu/cle has 
generally its Situation in fuch Placesupon the Shore, or Rocks, as 
by the Fall of the Tides they become expofed to the open Air; 
and commonly are found in Beds of large Extent, fometimes cove- 


ting near an Acre of Ground, as we may find in feveral Places 
on our Englifh Coalts: The Cockle is always bedded in the Sand 
upon thofe Shores that are uncover'd at low Tides, andarefeem- 
ingly fed like Earth-[Yorms, which draw their Nourifhment ons 
ly from, theEarth or Sand which paflesthrough their Bodies; but 
Mufiles and the, Oyfer we often find. will feed upon Sea-weeds 


when they.can comeat them; tho’Iam of Opinion that their molt. 


ordinary Food is Mud and the Wath of the Sea. About three 
Miles from Coleheffer there are little Pits near the River which 
receive the Tides at High-water, in, which they place Baskets. ps 


of Oy/ters newly brought from the Sea, letting them remain as 
bout fifteen Days or ih 

natural Food, and grow green by feeding upon a fort of Grow 
Sik, which is in great plenty in thofe Pits, and then they are 


hree Weeks, to putgethemfelves fromtheir + 


reckon’d in a right State for Barrelling up forthe Markets, and 
are allowd to be much better relifh’d than any othen Oy/fers 
found in our Britifh Seas, tho’ there are much Jarger about Ten- 
y and Milford-Hlaven. Jn fome Parts of the Eajf Indies there 


are Oyflers of that prodigious Size, that a fingle Shell;willweich 
above an hundred Weight; as. we may be fartherinform’d by tHe pee 
Reverend Mr. Pocock, one of the Chaplains to the Royal Ho- 


fpital at Greenwhich, which curious Gentleman has one ofthem 
in his Cabinet of Rarities. What we may obferve more partis 
cularly in this Strain of Shel/-Fi/p, isfirft, thatthey have nobo- 
ny Subftance within their flefhy Parts; . nor do they enjoy the 
Benefit of Sight, Hearing or Smelling, that Ican yet difcover; 
neither indeed do I think the neceffary, Organs for thofe Senfes 


can reafonably be fought for in fuch Bodies as. have a fxd State — 


of 


of Life; the Sens of Feeling and Tafting being fufficient for 
the Maintenance and Support of them. ‘Thefe enjoy a more 
perfect Share of Life than Vegetables, which have only a degree 
of Life, without any Senfé that we can yet find out. Again, © 
as the Bodies of thele Shell-Fifh, of themfelves, would perhaps 
be fubject to the voracious Appetites of the /7/h of Prey, Nature 
has wifely given themsCoverings or Cafes of fo hard a Subftance 
as to fecure them from that Danger; thefe She/s have a kind of 
Vegetative Growth, and have alfo Veflels of Communication 
with the Animal’ they contain’; fo that it feems as if the Juices 
_ of the one were cceth ry for the Support of the other; which - 
Cafe is well worth the Confideration of the Curious, as it ispart- — 
ly the famé in the Folam Aimbulans, ox Walking Leaf, which 
I fhall treat of at largé in the Chapter of Ivfelfs. 
~ Thete ave yet many othtt kinds of Immovéablé Animals of the 
Waters, which TI might Have mention’d inthis place; but at pre~ 
_fent, as my Intention is oily to offer this as an Introduétion to 
Natural Piftory,I fhall content my felf with giving but a few In- 
fances of fich Things obfervable in Natures Works, as may 
terid' to explain tous what Affinity rhe feveral created Bodies 
have oné to another, both with regard to their Frame, and their 
Powet of Growth and Motion: And for the better Information 
Of my Reader, fhall chiefly draw my Inferences from fach Sub- 
jects as may Be come-at with'the greatelt Eafe 
- The 'tiext Ffhall'take notice of is the Scallop and Peftuncule, 
_ whicli laft Have a perpendiculat Motion’ in- ake Water, raifing 
themfélves fromthe Bottom in aright Line to the Surface, by 
flapping their Shells with a’ very quick Motion; and I fuppofé 
the Scallop, which'feems only to be a larger’ Kind of them, has 
likewife the fame’ Mode of Motion, which’ is‘ worthy our En~ 
i + While Tani writing’ this, I Rave fortunately met with fome ve- 
xy curious Obfervations of Mr. Lewenbook’s, relating to Muféles, 
1 AE : Fz, in 
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in the Pbihfophical Tranfattions, N° 336, and efpecially tende 
ing to prove them Androginous,, That learned Gentleman firk = 
obferves that MJu/cles lay their Eggs in Strings, regularly placed 
one by another upon the Out-fide of their Shes, and that this 
Spawn or Eggs continually encreafe inStrength tillthey become 
perfed Mu/cles, at which time part of their Lgg-/hells is difco- 


verable upon the outward coverin of the Fz/h, till that Coat is | i R 
hharden’d or changed into,a firm Shel, 5 hi fy ono 
The next Obfervation was made November 18, upon the O- 


varium, or Egg-Neft: at that Seafon our Author difcover’d fome poy 


of their Eggs were placed on the Outfide of the She/s, while o- 


thers were yet lodg’d in the Ovaries; thefe unborn Mufeleshad 
their fharp Ends faften’d to the String or Veflels by which they 
receive their Nourifhment. Some Days afterwards he obfervd 
twenty five other Méx/cles that had not yet placed their Eggs up- 
on their Shells; from thefe he took a great Number of Eggs, 
which he examined with the Micro/cope, and foundfomeofthem 


fo fmall, that he could but juft obferve the Figure of them; 


from others he took fome that were larger, of a brownith Go- 


lour, mix’d with little Specks; in thefe Kggs hedifcover’dfomeof 
the Parts of the little #z/h, but the fmallerggs were tranfparent.. 


In fine, having examin’d a great Number of A//cles, and found es 


the Ovaria or Hgg-Nefis in them all, he concludes, that every, 
 Mufcle brings forth young ones, laying them not only upon — 


their own Shel/s, but upon thofe of others; fo that fometimes a ae 
Mufcle is quite cover’d over with Hggs. He tells us, that iris 
his judgment, after feveral Obfervations, that moftoftheShe/- 


Fifh bring forth their Young without the help of A@akes; each par= 


~ which he had obferv’d, he found in the fmalleft Particles of 
their Beards, by the help of Microfcopes, that in each Part, 


(whith was not the hundredth part fo big as a-common Grain of — 
Sand) there was a valt Number of Motions, which remain’d. 
| | | : ait — for 
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forfome time after it was taken off from the Body of the Mu/cle. 
In thefeParts he has feveral times obferved Animalcalesfwimming ; 
and the fmall Parts that lay round’ about were put into fuch a 
Motion, that he fays one may be apt alfo to take them for Au. 
malcala; and this gives me reafon to believe that the Beard of 
the Adi/ile may perhaps do the Office of the Ma/e Part, But this 
is only Conjecture, and deferves further to be confidered? 

- As to the Food of Mu/éles, he gives us room to fuggelt that ie 
- is the fineft Sandy Parts, andfome kind of Sea-weed; for he has. 
been as accurate in the’ Defcription of ‘the Stomach, as he has. 
been in his Enquiry after thofe Parts which are appointed. for-Ge- 
enation\ icslssi ac upottiy ulti, PO RELA ur te . 
_ We arein the next place to treat of {uch Shell-Fifh as have 
Local Motion, fach as Lobfters, Crabs, Star-Fifh, &c. a 
The Habitation-of the Lodffer is in Holes among the Rocks, 
where the Sea never leaves them; they. have a Power of moving. 
forwards with. great Nimblenefs, either by fwimming in the Water. 
_ bythe Affiftance of theireight {maller Legs, placed four on each: 
fide,. or the Flapping of their Tail, or the Finns lodged: under 
it; thefe Fas are edg’d: with a kind. of Fringe, .the better to: 
hold for fome time their Spawn, which is not much unlike Cole 
or Cabbage Seed, but chain’d together. Its Motion at the Bot- 
tom of the Sea, or upon the Rocks, is affifted by its larger 
Claws, wherein they have fo much Strength as to refift a Force 
equal to fixty Pound Weight; and by means of Mu/cles in thofe 
Claws are capable of pinching any thing they can lay hold of 
with that Strength, that it requires a confiderable Force to make 
them quit their Hold; and, as lam inform’d by fome Lobffer 
 Fifhers, will rather lofe their C/aw. than part with what they 
have laid hold of: which brings to my Mind what is related of: 
them in the Memoirs of the-Royal Academy of Paris, forthe Year 
4711, where it is reported, that if one of the larger Claws is 
broken off, and the Lod/ler fill. remains in the Sea, it will 
Aho | | grow. 
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grow again, or be renewed; which is the Reafon, perhaps, that = 
we feldom find the large C/aws of the fame Lobfer both of one ! 
— Bignefs. If this be true, we may fuppofe that the State of Lobe 
fiers is partly Vegetable, partly Animal; for Vegetables havea 
Power of renewing their Boughs or Branches when they are bros 
ken or cut off; but no Avimal that I know of has the Power of 
 .xenewing a loft Limb. eat edniecdie ish capri Pisin an st 
To affift them in, catching their Prey, they have two Eyes, 
and two jointed Astene, which reach a confiderable Length be- 
‘fore their Bodies, and in which I fuppofe there is contained: their 
-moft fubtile Senfe of Feeling, even ie as to give them notice by 
the trembling of the Waters of the Approach of their Enemies, 
which are out of the Reach of their Eye-fight, or perhaps to feel 
- out their Food lying at the Bottom of the Sea, which the Sirua- 
-tionsof their Eyes cannot allow them to-difcern,, For the better _ 
“Marceration of their Food before it enters the Stomach, their — 
Months are guarded by four or five Pair of toothed Jaws, each 
- of which has a, Power of acting: by it felf.. oe nnhie: ology aan 
‘Thave nop yet had Opportunity of fatisfying my fel, whether 
there are MZa/e and Female Lobfters, or whether they a@tinGene= 
‘ration asSnazds do ;, that is, if each: refpective Lob/fer, in the time’ fe 
of Coupling, performs the Male and: Female! AG& at the fame 
‘time: for im all che: Lobfers 1, have-opened: in Funeand Faby, 
‘Tfindicither the Spawzis-excluded-fromy the Body, and: lodged? 
~among the Aiwysundenthe ‘Dail; or elfe have oblervedya Spam ha 
like Body (which I fuppofe:to bethe Ovaria) running through 
the Fleth of the: Lobfler; from:ai place: nears the Stomach to the’ 
Orifice under the Tal-Fians.. But this Matte Tfhallerearofmore) 
atlarge; wheniI; have had’ Opportunity: of examining? iv with’ 
more Exactnefs, tales! Sie bt | CVIEND 
The Natural Hiftorians have reckoned:near-thirty {everal rts) 
of Lobflers; allhof-which are cloathed with. Shells; and: by what 
‘I can learn, there axe notefewer!Klinds\ of Cyads,. fome of then — 
vey 
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very poifonous: Thelarger forts of themare commonly found a- 
‘mong the Rocks, and, like Lob/fers, are never uncovered by the 
Waters; but the {maller Kinds are often found upon the Shores 
at Low Water. Ido not hitherto find that any of this Racehave 
the Power of Swimming, or have any Parts analogous to Fiaas. 
~The Gab which Y thal! chiefly take notice of is that fort 
commonly found upon our Exgli/h Coaft: it is like the Lobfer, 
with regard'to its number of Legs and large Claws, whofe Tex- 
ture and Parts are nearly the fame with thofe of the Lobfers; 
their Body is placed in the Center of their Legs, like tharof the 
pider, buttheir Motion is Latitudinal or Oblike, contrary to » 
that of the Lobfer, which is Direct; This Side-Motion of the - 
Crab, ¥ fappofe, happens for want of that jointed Tail to guide © 
it in its Motion, which ferves partly as a Rudder to guide the 
Lobfter forward. The Eyes of the Cra& are more prominent 
from the Body than thofe of Lobfters, and are fo fituated, that 
they can turn them toany Point which they are prompted to move 
to; forwhich reafon I fuppofe they are wanting of thofe Autene, 
or Feelers, which we obfervé in Lobjffers; but fome remark that 
their Side-Movement is directed by their right Legs, which they 
fay are always larger than thofe on the left fide. I fappofe the 
manner of their Generation is fomewhat like thar in.Lodfers,. 
although they want thofe Fz#us under the Tail for the Preferva- 
tion of the Spawn. For Il’ have obferved in the fmaller Kind of 
_ Grab; which V fappofe is in moft Refpeéts analogous tothe larger 
© fort, thar the Ayes are preferved in a Knot clofely link’d toge- 
ther immediately under the Apron, «after they are excluded: 
from the Body of the Mother; and the Time of their Spawning 
is the fame with that of Lobffers. * 

' The Star-Fi/h is another Genus of moveahle Shell-Fifh, tho 
its Motion 1s trifling in comparifon with the former; and of 
_ thefe there are feveral Kinds, tho’ ] have feen but three forts, 

was the Stella Marina Major, the Stella Marina Minor, and 
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the Stella Marina Arborefcens: The Motion of the fir two is 
_performed by pending their jointed Rays backwards and forwards; 
“but the latter I fappofe muft be much quicker, if it can makeufe 
of all its Ramifications, which are fome thoufands in number. — 
The largeft of this Kind that I have feen is now in the Mufeum — 
of the Royal Society in Crane-Court, Fleetfireet.. "The Mouths — 
of all this Kind are in the Center of their Bodies; andI donot | 
‘find any Orzfice for the Difcharge of Excrement, no more than — 
for the Service of Generation. So odd a Creature as this is well 
worth the Contemplation of fuch curious Perfons as livenear the — 
Sea, where every Day they have Subjects enow to employ their 
‘Curiofity, and improve their Underftanding, = = 
I now come to treat of fuch other Shell. Fifh as move from 

place to place, by meansof an undulating Motion of their flefhy — 
Parts out of the She//, after the manner of Svazls: Of thefethere — 
are feveral Kinds, fome of which-can {wim or creep at their Plea- _ 
fure; and others only creep upon the Sands or Rocks.» The © 
Perwinkles or Water-Snails, whether in the Sea or in the Rivers, 
hhave the fame Mode of Motion; wemay obferve them fwimming 
on the Surface of the Waters, with their whole Body and Shell — 
reverfed inthe Water; fo that they {eem to take holdof the Air, — 
and to receive that Refiftance from it, which conamon Snails — 
do fromthe Earth, or other folid Bodies which they creep upon. — 
They have .a Power of contracting their Bodies fo as to enclofe - 
them in their Shells, and at their Pleafure to relax their Parts, — 
and explain or expand them to fuch a degree, as to fill up twice 
the Space of the Shell. The Fleth of thefe Creatures is //cous, 
and of a porous ‘Texture, by which means they have a Power of 
adding continually co the Growth of their She//s, or re-inftating 
any broken Part of them; for the /z/cows Matter contained in’ 
their Bodies iffues out in great Abundance to any fractured Pare — 
of the Shel/, and foon hardens and joins it felf with it, So like- 
wife when the Bodies of thefe Creatures grow too big for their — 
| | Shells, 
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Shells, a Supply of the fame Juice ferves to enlarge their Cove- 
rings. . I fappofe their Generation is much the fame with that of 
— Land-Snails, which fee in the Chapter of Swails, Earth- 
Linins, «Sc. .agigaopng Qi. } | ee 
The Chief of this Clafs is the Wautilus, Purpura, Strombus, 
Murex, Buccinus, Trochus, Concha, &c. the Beauty of whofe 
Shells, with the furprifing Variety in their Structure, is as re- 
markable as the Diverfity of Feathering in Birds, or the various 
Colouring and Spotting of their Eggs. The great Extent of 
feveral of thefe Shel/s is furprifing, fome of them weighing near 
ten Pounds a-piece, without the Avimalsin them. But whoever 
would fatisfy thei Curiofity in thefe Matters, may have recourfe _ 
_ to the excellent Cabinets of Sir Hans Sloane, Baronet; the. 
Mufeum of the Royal Society; Mr. Vincent at Harlem; Dr. 
Ruyfb and Mr. Albertus Seba at Amflerdam; where they may 
behold with Admiration the Beauties collected by thofe learned . 
Gentlemen. But that we may learn likewife fome Account of 
the Creatures which inhabit thefe teftaceous Bodies, let me once 
more recommend the Obfervance of them to thofe Gentlemen 
who have the Pleafure of living near the Sea, | 
_. I come now to treat of fach #7/h as are Inhabitants of the Salt 
and Frefh Waters, that are framed for {wimming only, and are 
of fuch a Compofure and Texture of Parts, as to breath only an 
Element as denfe as Water ;. for the Air to thofe Creatures is too 
fine and rarified.for them to fubfift in; fach as isthe Cafe of fome 
Animals, which: are taken up upon high Mountains ; for there the 
Air is fo-much thinner than the ufual Air of their Breath in their 
natural Station of Life, thatit does not contain nourifhing Particles 
enough for their Subfiftance; and has the fame Effect upon their — 
Bodies as they would find in the Receiver. of the Air-Pump, if 
the more heavy Parts of the Air were drawn out; ‘fo likewife 
the umals of the Land cannot inhabit the Waters without 
fuffocating, no more than the Inhabitants of the Waters can live 
upon the Land, or in the feveral Stations of the Air. a 


As 
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As the Fi/b am now ‘treating of have theit/Motion and\Paf 
“ fage from place to Ha a {wimming only, ic would be toxtax 
Nature with an Indifcretion to expect any otherPattsabout them, 
but what are neceffary for fach a Life and Motion. We-plainly 
difcover, by many Proofs, that the Wateristo themofinomore 
Ufe than Airis to Mankind:. ~Bvery Hifh; according ‘to its re~ a 
fpective Tribe, has a Food naturalito it; as'leand uinals-have, 
and without that the Waters are not’ fufficient’ ito ‘maintain 
flrenioiae herr oe wiht Wo waneqtibas alow ae 
The Food of Fi/hes is either Plants or Herbs of the Waters, 
Lifeéts, or other F4/h ; tis for this Reafon that they pafs from 
place to place at certain Seafons in fearch of their proper Food: _ 
Tam informed that even /hales go in Troops from the moft 
Northern Parts, ‘as far asithe Coaft of Gamea, and other Places 
near the Line, where the Sea is full of Weed, at-acertainSeafon _ 
of the Year, and there Couple'as Azimals do, and then ‘in due- 
time return to their Northern Station. “The Whale. is: Vivipes 
vous, and fackles‘her Young, which, I am told, never exceed: 
two in number. ‘Some few Years fince feveral hundred young: 
Vhales were driven on Shore upon the /i/h Coal; andoflatefe- 
veral Whales have been taken far South in the Weftern Ocean, 
altho’ it has been for'a long time practifed to fifth for them only: — 
in the North Seas, where they were fuppofed only to refide. 
_ Mackarel, Herrmys, and many aa Kinds of Fi/b, have 
their Seafons of coming upon our Coafts, as well to feck their — 
proper Food then in the Chanel, and in our Rivers, as to lay. 


their Spawn; and Yhave not heard that any of thefe Pafling Fi/b 
have been found in our Seas but at the common Seafons. It is. 
likewife to be obferv’d, that the //h of Paflage {wim always im 
Shoals, and are as punctual to the Times of their coming and 
going, as the Temper of the Seafon will. permit; fometimes a. 
{trong Wind or cold Weather will keep them back fifteen Days 
later than their ufual time, and, on thecontrary, ee curine 
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- theni.come’into the Chanel and) our Rivers a Fortnight fooner 
than they ufed to. do, when the Weather has beenwarm, or the 
Wind {et to drive them-in: But‘it is no wonder that their Seafon 
abiattepeidope naa (inmiedpon the Temper of the Air, feeing 
every thing whichis proper for their Food is equally depending 
-upon'the Weather. ‘The Sea or Rivet-weeds muft have a certain 
Temperature of Air to bring them forward; the Ju/ec/s of the | 
Waters, °c. depend alfo Hp ‘the’ fame Caufe for their 
Hatching; ‘and if our Paflage Fi/b are Fifb of Prey; the 
Fifh they-prey upon'will not run before them, if they’ cannot 
meet withineceflary Food; 
_ As tothe Time of Running or Paffing of each particular Kind 
of Ff, it mutt not be expected that I fhould at prefent Bye an 
exagt Account of them; my Obfervations have not’ been fufficient 
to remark the Seafons when the feveral: forts of Fz/h come into 
our Rivers, nor have hhad Converfation enough as yet with the 
Sea to give fo ample an Account as I hope to do hereafter. 
 Ifwe may believe the curious Obfervers of K/h, they have 
_ two Modes of Generation; the Sguameous ot Scaley Kind of them 
lay their Eggs/or fol in fhallow Water, and,the A@/er or 
_ Mole covers it with a prolifick Juice as foon as. it is excluded 
_ from the Body of fierce and when the Waters. by means 
of the Weather become ofa certain. Temperature, the Spawx 
~ hatches at once into little 47//, which for a certain Seafon fwim 
and:feed together in Shoals, for caring to mingle’ themfelves 
with the Spawn-ov young Fry of others, till chey are capable of 
fhifting for themfelves.. *Tisxemarkable,, that the fmaller they 
are they delight in the'fhallower Waters, and as. they gradually 
 encreafein Bignels make towardsthe Deep) ©. 
The Cetaceous Kind for the moft part are {aid to couple; and 
ia feyeral Kinds of them we may plainly difcover the Male and 
female Parts of Generation, Some of them are Ousperous, and — 


& 


others /7u7sperous.. | ‘ 
a ideal , | mT 2 ath | ‘The 
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~The Number of Spawn laid by fome Fz/b is almoftincredible: 


The Roe of the Cod-Fi/b, for Example, in the Space of a Cube F 


of one fourth of an Inch contains two hundred and fifty Eegs; 


and according to that Proportion the whole muft contain about 
a Million. The great Mr. Lewehook tells us, that inthe Space’ 


of a {mall Sand of the Male Seed of the Cod-Fifh there are a2 


bove ten thoufand Avimalenla. Now fappofing thar every Egg 
or Spawn of a fingle Cod-Fi/h fhould come to Perfeétion, and 


that in five Years time every one of thofe F2/h thould be capable 
of producing others, fuppofing only half of them Females, the 


Encreafe of them would then be five hundred thoufand Millions; 


and five Years afterward, by the fame Reckoning, there would 
be an Encreafe of about a thonfand Miriads of Miriads; which 
Encreafe, in the Space of ten Years, from one fingle F7/h, would 
give us room to fuppofe, that in one thoufand Years, atthat rate; 
the Cod only fo propagated would fill up more Space than the 
whole World contains. But we are not to imagine that this va{t 


Number of Spaivn or Eggs can all of them be prolifick, noris ir 
without the Hazard of being devoured by other //h, or ofbeing 
deftroyed by other Accidents: If only a fortieth part of that 


which is laid annually in the Sea comes to good, the Waters 


would hardly beable to contain its Produce. Nor are the Fi/h of — a 


_ the Rivers and Lakes lefs Poaices Sli lt Proportion, : 
A Carp does not fpawn le 


s than twenty thoufand, and perhaps 


a Tench half as many; and 1 believe we may lay it down asa pers ay 
neral Rule, that the more Enemies a F/b has to its felf and its 
Encreafe, fo Nature has taken Care to provide it with fach aCa- 
pacity of encreafing or propagating its Species, that there isa 


dne Allowance to make good all Loffes that may happen. ai 
Itis my Opinion, that moft Kinds of Fi/b are partly diated 


by Nature to fhift their Place about Spawning time, as well for 
the Prefervation of their young ones as for the fake of their 


Food. And it is obfervable, that the Pafling Fz/h, after they have ae 
| igi ——— fpawn’d,’ 
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{pawn’d, find out fome other Station; perhapsbecaufe they would: 
avoid thofe Fz/b which would prey upon them, if they were 
‘toptayan.the fame: Blaceme sty Aude vid at HEY Malet . 
‘The Forms and Texture of the Parts in /2/b are as various as 


what we find in the Vegetable Kingdom: every one is provided 
with neceflary Parts to defend it felf againft, or to avoid, itsEne- 
mies. The F/yiag-Fi/b has Finns of fo great a Length, as to 
do the Office of Wings in the Air for a certain time, till they: 
become dry, as well as ferve them for Conveyance from place to: 
place in the Waters: by this Means they ayoid the Dolphins,. 
Which purfue them to prey upon them. One of thefe fortI have 
delineated in Plate VIII, Fig. I, which was drawn from that in 
the Royal Society, The Sword-Hi/h and Saw-Fi/h Uhave alfo 
taken the Figures of, (from thofe at Mr. Salter’s Coffee-houle 
at Chelfea) to thew what Weapons Nature has provided them.. 
~ with for their Defence; which makes me fuppofe that they are 
not without Enemies that prey upon them, notwithftanding th 
fometimes meafure fix Foot in length. ‘And, to fet afide the fa- 
bulous Account of the Siren or Mermaid, 1 have likewile in the: 
fame Plate added the Figure of the true Méermaid-Fi/h, -as it is- 
now prefery’d in the fame Collection of Rarities. 

The Orbis Echinatus, and Laathora-Fifh, ace alfo naturally. 
guarded with Sizes which cover their whole Bodies, {o that no. 
kind of Fi/b, be they ever fo voraceous, dare attempt them, 
Nor is the Perch without its Spzves in the back Finn, which it 
can raife up at Pleafire for its Defence when its Enemy draws 
near, | STEY ahs 
: But it is not only by thefe natural Arms or Weapons that fifo 
PN themfelves, or their Spawz, from the F/h of Prey; they 

ave likewife a narural Cunning, which furnifhes them with 
Contrivance to make themfelves Iefts or Cafes of Shelter for 
themfelves and their Spawn ;. an fnftance of which I have lately 
been agreeably furnifl’d with by the learned -------- Hall, Efq; 
| | Ee Serjeant 


hich he obferv’d the Structure of from near 
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Serjeant at Arms, who madé me a Preftht ofa Tickleback’s Net 
the Time of it its 
Beginning, till it was brought to the Perfection Hf is in the. Fie : 
gure: It is compofed of little Fibres of Roots, fo’ placed 0. 
‘ther, as to léave an hollow Tie in the’ Middle, which Tf ippof 
was rather compofed to lay the Sj pega in, than for a Lod, gment 
for the F2/b it felf; for ste Tickleback has’ a fharp ’ Thorn in its 
Back Finn, which I fuppofe is fafficient to defend it from Fifh of 
Prey; but as they always live in the fhalloweft Water, ‘fo their 
Spawn would be too much expos'd tothe Swallows, or other Birc 5. 
which delight to be near the Waters, was it not to be defended 
from them by fome fuch like Covering. About the End of May, 
or Beginning of Fane, is the Time w eh thele little Builders | are 
at work, as I'am inform’d by the above-mention’d curious Gen- 
tleman. And fince we have this Inftance of the Contrivance of 
one kind of Fifh for its Prefervation, or‘the Prefervation of i its 
Young againft- Enemies, we. may as gece conjeéture that — 
other forts of Fi/b Have their refpective Methods of building 
Nefts or Shelters for their Security, which is no more than a 
Birds do; tho’ after different Manners. And indeed we do NOt 
find any living Creature whatever that has not fome Senfe or o- 
ther which guides it to. the Study of its Prefervation: Even the | 
Gados-Worms have each Halder according to its Tribe, . 
Mode of making its Cafe or Lodgment after a particular man- 
ner, to defend themfelves from the #7/b which are very voracious of _ 
them. One Kind'makes its Covering of the Points of Ru/hes, 
another of {mall Sel/s, anda third of fallen Leaves, which b by 
Means of a Vi/tous Matter they glue and cement together ir 
fach a manner that it is hard to feparate them. The three 
Kinds which I here mention, were engraved from the Originals 
in the curious Cabinet of Mr. Dandridge in Mor efields, vy where | 
there are many other forts of them among his numerous Col- ? 


Jeétion of Englifh Infetts. 
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Fifth seem: .to. enjoy. the. Power. of  Senfation as perfectly 
as any other 24wimal, Their Sight ‘cannot be  difputed, .and 
even feems to-exceed the Sight of many Awzmals for its Quick~ 

nefs; and I fuppofe their Tafting and Smelling are not lefs per- 
fect; for we find moft Kinds OF Hib will.cake one Bait rather 
than. another, -altho’ they are compofed of feveral Ingredients, 
and-have no regular Form; which {eems to determine that ci- 
ther their Tafte or Smelling is more. pleafantly affected by.one 
thing than another. But indeed I do not find that the curious. 
Obfervers of Fi/hare-of Opinion that they want, any Senfe but 
that of Hearing; and even.they.do not determine whether that 
- Senfé is abfolutely. wanting.or not: But if I may,-be)allow'd to- 
judge from an Experiment I have made upon Carps-in feveral 

Places, I believe it will be allow'd that they: enjoy that Senfe as. 

well as the reft.. eatauslasorgmhoget cage Mas a 


_ At \Rotterdam,.in_ a Garden‘belonging to Mr, Eden,\ a very 
curious Gentleman, I,had the|Pleafure of {eeing fome-Carps, fed, . 
which he kept in a.Mote, of a confiderable Extent. the Occafion-_ 
of my feeing thefe Creatures, was chiefly. to, fatisfy me that they 
were capable of hearing, The Gentleman having All’d his 
Pocket with Spimach Seed, conducted me to the Side of the Mote, 
where we ftood.mute forfome time, the better to convince me- 
that the z/b would not come to us till he call’d them... Atlength 

being defirous to.fee the Event; he call’d in his ufual way, and 
immediately. the fib gather’d together from. all Parts.of the 

Mote in fuch Numbers, that there was hardly,roomy for-them to 

lie by.one another, and then heflung fome Spinach Seed among 

them, which they.devour'd very greedily.. This-alone. would 
have fatistied me that //b had the Senfe of Hearing:; but upon re- 
lating the Story.to fome curious Gentlemen, I. was-told, that ae’ 

Sit William Bowyer's; near Uxbridge, there is aPond of Pikes or. 

. Jacks, which they call together.at Pleafare, and Ithink is more 

faxprifing than what J have:mention’d of the Caxps; for the Psa 
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js held'to be a more wild, untameable 77/h than’ the Carp; and 
as it is a Fifh of Prey, it has been thought impoflible to civilize 
it, or make it any way familia rwith Mankind. There are'in- 
deed many Inftances-of Carps, and Texch, which will come of 
‘their own accord, at certain times, to fome particular partofa 
Pond to be fed; ‘but I fuppofe they have been trained up from 
their firft Year'to feed at one Corner of the Pondratherthanano- 
ther; that-is, when one part of aPond has been continually fup- 
lied with {uch Ingredients as are proper Food for them, either 
‘by means of an accidental Drain, or defignedly, = 
' “T have this Year taken a large Parcel of young /7/h, juft after 
hatching from the Spawz, and have kept them near three 
Months in Earthen Pans, with a little Earth at the Bottom; the 
Fifh are of feveral Kinds, and do not only thrive, but are now 
fo familiar, that upon my Approach they come in Shoals to the 
fide of the Pans to be fed: The firft thing I fed them with was 
Wheat Flower fcatter’d here and there upon the Water, for the 
_Fifh were then fo {mall that they could not fwallow any thing 
larger than a Grain of Flower; at the fame timeI gave them 
freth Water from the Tames, which I fuppofe was not without 
fome nourifhing Parts in it; but now they are large enough to 
feed upon {mall /#/e@s, and little Bits of Pafte made of Flower 
and Water, which they readily catch at as foon as I fling icin, 
Towards the Winter I defign to enlarge their Bounds, and I fup- 
— pofe then, with a little Care, I may keep them to their familiar 
‘way of Feeding, where and when I pleafe: For I findicis with 
Fifh, as it is with Ba‘ds or other Animals, that the beft wayto 
civilize them, is to have the Management of them when they 
are very young, and by that Means they may be brought todo 
any thing within the Bounds of theirComprehenfion, or that is 
agreeable to the Structure of their Parts; and their Memory is 
fo conftant, that after this early Impreflion they hardly ever for- 
get it. But the Vocility of #z/p, I believe, does not excced 
~ yhat J have here related. | To 
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' To confider the Parts of Ha more*particularly, we may ob- 
‘ferve that every Kind of Fz/b has its Jaws framed for the taking 
and macerating of its particular fort of Food: Such as feed upon 
Weeds and Infecs have feldom any Teeth; but fach as prey up- 
on other F7/b have one, two, or more Rows of Teeth, for the 
better grinding their Food. The Gills of the Cod-/7/h are guard- 
ed with Tooth-like Bones, which I'fuppofe are no lefs contribu- 
ting to Maceration than ‘Teeth nee ie The Fins are in 
proportion to the Bodies of the /7/h they relate to, and ferve as 
Oars to row them from place to place, and raife them to any 
height, or fink them to any depth in the Waters, while the fin- 
ny part of the Tail ferves themas aRudder to guidetheir Courfe. 
And for the more eafy bending of theit Bodies, their Back-bone 
_ confifts of very fhort Vertebre, fo join’d together, that their 
Tail may be eafily bent up to the Head; and that fuch bending | 
of their Bodies may meet with no Obftruction from their outward 
Coat, the Scales are fo regularly placed in Rows one over a- 
nother, and cover’d with fuch a w/cows Matter, that they give way 
~ without difficulty to the Motion of the /4/h’s Body, and flide 
with Facility through the Waters. . ipriere iby 
_ The Scales of Fi/hes are as remarkably different, as the Fi/hes 
are various which have them for their Covering; and many of © 
them, being examin’d with Micro/copes, are of very farprifing Fi- 
gures, fome of them not unlike the Shells of Peétuncule. All 
tifb indeed have not Scales, but fach Sins as are of a Lea- 
ther-like Subftance, and viftous on the Outfide; and I think 
this laft Kind are moft of them, if not all, Viviperous, bringing 
forth their Young perfeétly form’d. J am affured by many Fither: 
‘men, that they frequently take at the Buoy of rhe Nore, about 
Chrifimas, a Fifl which they call a Coxey-Fi/h, fomewhat like 
can Kel j and that at that Seafon they are full of young ones, a- 
dive, and very nimble in their Motion; and I am of O inion, 
at that Seafon of the Year, which is the time when Eels hed, or 
amine | K ee iis 
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lay themfelves up in the Mud, we might difcover the manner of _ 
their Breeding. . ear hie' Ler! De RRA Ot Lea 
_ The Share of Life which fome /// poffels is very remarkable, 
and is fomewhat like that we obferve in fome J/x/etfs: The Eel, — 
for Example, being cut to pieces, maintains Life and Motion — 
for feveral Hours, as if every Mu/cle of its Body enjoy’d adiftin&: 
Soul or Spring of Motion whereby it lives, till the Part wanting _ 
a Supply of Nourifhment is forced to fabmit. And this is-nearly — 
the fame in Plants, which have in every diftinét Part of them 
(abftracted from the Body) a Power of vegetating and producing 
every particular Part which may be found in’ a full grown Plant | 
_ of the fame Kind they were taken from. A Carp is likewife po 
-felsd of a very fubtle kind of Life, and will move vigoroufly fe- 
veral Hours after the Inteftines are taken outof itsBody; andIhave 
even feen one of its Finns move aconfiderable time after it has been’ 
over the Fire in a Stew-Pan; but J have not obferv’d whether the | 
Heart will beat after iv is takernout of the Body, asthat of an:/e/ will 
do, with regular Motion for above an Hour... I fappofethar7ifh 
are generally long-liv’d, and that Carps efpecially will live above 
a hundred Years: For in fome large Pools orFleets (as theycall — 
them) which have not been fith’d or look’d after in the Memo- _ 
ry of Man, there have been Carp taken near three Foot inlength; 
and’jt is very rare to find a dead /7/b in any Pond, unlefs it has. — 
been kill’d by fome Wound or other Accident. 
Next to an He/ I believe a Carp will live the longeft of any 
Fifp without Water; for it is common to tranfport them alivein 
Paniers with Wheat-Straw forty or fifty Miles; and lonce had 
fome Carp that lived near thirty Hours without Water. Tocane 
“not help obferving in this place what I have often heard: of the’ 
Herring, that it dies as foon as itis taken out of the Sea, be- 
-caufe 1 can affirm the contrary from my ownKnowledge, About 
two Years fince, being in Company with my worthy FriendMr. — 
Tho, Balle, and fome other Gentlemen of Devon/hire, atthe — 
. . Drawing — 
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Drawing of a Sein or Net, among other Sea Fifh we caught a 
large aaa which lived in my Pocket near half an Hour ; 
this gave me a Thought of contriving a Method of preferving 
fome of the fmallerKinds of Sea Fi/b alive, which would be ve- 
-ty agreeable to the Sight, and as pleafant to the Palate, if we 
_-were'to drefs them frefh taken out of the Water, when we could 
have no immediate Opportunity of getting them new out of the 
Where we are near enough to the Sea, andupon a Level with 
it, we might make little Store-Ponds to be fed by the ‘Tides, 
which would ferve to maintain {ome Kinds of Sea /z/h, efpecial- 
ly ifthe Water in thofe Ponds was always kept in Motion; for 
we find by Experience the Motion of the Water is as material as 
the Salinels-of it to preferve Life in /z/b of the Salt Water Race. 
Witnefs the Method the Fith- Women in Holland take to keep 
- Plaice and fome other Fifh alive in Tubs, by moving the Wa- 

ter continually with Paddles, tillall their F2/h is difpofed of; for 
-if they were to let the Water {tand quiet for a few Minutes the 
_Fifb would die: Therefore to keep the Water continually mo- 
ving in the Salt Ponds which I here propofe, we might place.a 
couple of Wheels with Trenchers,: like thofe in common Water- 
Mills, to be turn’d by the Flux and Reflux of the Waters, and 
by their Motion produce a continued Agitation in the Water of 
the Ponds;- or elfe where we can have the Benefit of a River to 
- turn:a Wheel continually, we might make aBafon to hold a 
- {mall Quantity of Water, which may be falted agreeable to Sea 
Water, by adding to it one fortieth part of common Salt, 7. e. 
a Pint or Pound of Salt to thirty nine Pints or Pounds of Water. 
Sir Hans Sloane kept a.Turtle or Sea Tortoi/é a long time in Wa- 
ter prepared after the fame manner, babi. bh 
_» But to return to my Remarks upon the Degree of Life in Fz/h, 
_ we may obferve that rhe Founder and many others will live a 
Jong time after their Bowels and more noble Parts are taken ont 
AGIs K 2 Sif ee OF 
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of their Bodies, which is more than we can obferve inanyof tlie ~ 
Land Animals or Birds; for in them, as foon as the Heart is ta- 
ken from its original Station, a Straggle or two finifhes their 
‘Life; which fhews plainly that Circulation of Juices in different’ 
Creatures is not always promoted by the fame Caufe, or per- 
form’d in the fame Manner. For no Creature can live any lon- 
ger than their Juices circulate; and every one allows, tharin 
Land Animals the Heart is the immediate Caufe of Circula- 
tion. | ekg: ta Ate, 

It may perhaps be expected that I fhould' be ser ae a 
this Account of #2/h, and that I thould defcribe the feveral Kinds 
of them; but that is not my Defiga in this Work; my BufinefS 
at prefent is to give only a general Accountof thofeRemarkables 
in the Creation, which I know my felf to be fa&, and here and 
there drop fuch Hints as may lead the Curious to farther Obfer- 
vations, in order for them to frame rightIdeas of the Degrees of 
Life and Motion im the feveral Particulars of the Creation. We 
may indeed obferve that there are Whales of twenty one Foot 
long, and /1/b of all Proportions from that Length to an Inch __ 
only: and that in fome Lakes there are Kinds of fz/h whichare 
not perhaps found elfewhere: That the enormous Bulk of the _ 
Whale exceeds all other Creatures upon Earth; and the Small- — 
nels of the Tickleback is inferiour to any Kind of Bird or Qua 

drupede yet difcover’d. But was I to relate every thing I have — 
heard concerning /7/h, or other living Creatures, 1 might {well 
this to a large Volume, and make my felf accountable to the — 
World for a thoufand Falfities. Indeed what Informations I have 
from fome particular Gentlemen, who give me leaveto back their 
Relations with their Names, I gladly receive, and publith to the 
World as fo many Inftances of their generous Spirits and Curi- 
ofity. 1 confefs that I have not réad much upon this Head, but 
avoided thofe Books which treat of the Subje& of this 
Work, as much as poffible, left I fhould be too sai 8c 
ch 
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the Thoughts of Authors, who themfelves might have been im- 
pofed upon. The great Willoughby indeed has givenus undoubt- 
- ed Truths in his Treaties of Birds and #7/h, which are general- 
ly allow’d the beft Inftructors for: fuch as are difpofed' to ftuddy 
.the Structure and Nature of thofe Creatures, to which I, refer my 
Reader. I fhall. now. proceed to {peak of thofe Quadrupedes- 
which are the neareft related to the Sca/ey Tribe. 
on ee Explanation of | the Figures relating to this Chapters 

Oe pean Sips 

_ Fig. I Zhe Mafcle. oh Ee vice OR 
‘Bigs W. The Scallop, whofe Motion ts perpendicular. 
_ Fig. WI. The Lobfter lying in tts natural Pofition. 

Fig, 1V.. ThelargeSeaGrab, s 


URS chal aisha gig RO 

Fig, I. The Upper-fide of rhe Star-Fith moft ‘common upon our 
Br Soe yt pranta agtaleane | a en NAT 
_ Fig: I: The Under-fide of the fame Fifth 
_ Fig. Ill. 7ée Shell-Fith call'd the Sea-Horle, found upon the 
Goaft of Italy; taken from the Royal Society. | 

Fig. 1V. The Turtle, or Sea-Tortoile, cloathed m Shell, the 
firft of the finny Race; drawn from Mr. Salter’s Collettion at the 
Coffee-Houfe at Chelfeay 2 Sa 

Fig. E Zhe Sword-Fifh, ! | 

Fig. I. The Saw-Fith. ee 

Fig. III. 7Ze Mermaid, oy Syren, 

NN.B. All this Plate taken from Mr, Salter’s Coffee-Houfe at 
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"Fig. I. The Orbis Rote fom 2 Mr. Salter, banant 
Fig. Il. Zhe Whiting. — feted Wolk 
‘Fig, II. The Silver Eel, whereby dhe Diffchosioe’ Beran the 4 
“Smooth Hih ie te Squameous. Guo GO) He De aby 
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Fig. 1. The Roach, which may Serve to give a aide Idea of ef 


the Ste or Scaley. Fith. | 
. IL. Zhe Flounder, o7 Felt a the flat Fith, Ib this Ki ad aie 
it ts  B sarkable that the Males have their Mouths on the right. Sides . 


of their Bodies, and the Females on the left. ie 
‘Fig. Ul. The Thornback, Shewing its gaan and lower Sides. mi 


PLATE Vill. 


Fig. 1. The Flying-Fith; from the Royal Society. 

Fig. Il. The Neft of the Tickleback ob/erved by Mr. Hall. “ihe 

Fig. Il. The Nefts.or Cafes of ist fuera Kinds aes Cados- | 
Worms pene in the Waters. Mt Rak Mi 
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ae CHAP. V. and VI. | 
Of SERPENTS, the CROCODILE, L1ZARD3- 
Came ion, and others of the Scaley Tribes 
which are Amphibious, and Inhabitants of the 
Land; and of Fuyine Lizarns, &c. which 
—— feem to be the immediate Paffage between. the Fifb: 
and Birdkind. 4 | 


A S the foregoing Chapter treats of fach Creatures of the 
~£ \ Waters as are generally cloathed in Scales, I can no- 
where fo properly introduce the Race of Serpents, Snakes, &c: 
as in this place: thefe feem to poffefs many Particulars found in. 
Fifh ; asthe manner of placing their Scales ; their Ee/-like Motion ; 
but above all, their Degree of Life: As Ihave taken notice a+ 
bove of the extraordinary Motion oftevery M/u/e/e of an Eel,’ and’ 
fome other /:/h, after they are cut’ to pieces; fo fuch’ Motion 
is no lefs remarkable in fome Svakes and SEE, aftertheir Bo« 
dies are divided into feveral Parts. And the Food likewife of 
eur common Sakes is much the fame with that of ourRiver He/s, 
they both feeding upon Hogs, Toads, and fuch like. 

Of this Race I do not find:above three forts in England; viz. 

the Sake, the Viper, andthe Slough-Worm. The firft is an 

_ harmlefs Creature, as far as 1 ean obferve, tho’ many believe the 
- contrary: For this Year I have had feveral alive, which have 
been familiar about the Houfe, without doing any hurt; tho’ 
fome have taken them into their Bofom. JI have heard: that 

_ what Poifon they have lies about their Tongue, bur that they 
 dofe ic rhe firft Dart they make at any thing they are angry'with, 
_ and can: never-recover it again‘till they get'to Water: But if it 
OnE | was 
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was fo, I believe People would hardly venture to take them up 
-~“carelefly:in the Fields; as I have feen feveral times. The Viper 
indeed has a deadly Poifon lodged in little Bladders about the 
Root of its Fangs; but his whole Body befides is.a Dainty, eaten 
very frequently. The learned Dr. 7y/ox tells us in his Account 
of the Diffe€tion of a Rastl-Snake, Phil. Tranf. N° 144, that 
the Male Viper has four Penes, agreeing in moft Particularswith _ 
the Penes of the Male Rattle-Snake, which are likewife four in 
number, altho’ the Females of both Kinds have each of them 
only two Uferi for receiving them. He conjectures that two of 
thefe Male Parts enter at one time into one Uveras, and {pread 
themfelves like the Pythagorean Y, that they may the betterand 
more firmly be retained there till they have performed their Du- 
ty. He tells us that both the Rastle-Suake and the Yper are 


+ 


Viviperous; but the common Swakes we all know are Ovrperous; 


their Eggs being frequently found in Dunghills. _ ae 
The fame Gentleman gives us a long Detailof thefeveral Parts 
External and Iuternal of the Rattle-Snake, which he diffleéted 
at the Repofitory of the Royal Society in January 1683, illuftra- 
ted with many extraordinary Obfervations, which I refer my 
Readers to, as well as the curious Cuts which he has prefix’d to 
the above Tranfaction. In Plate IX of this Work I have gi- 
ven a Cut of one of thofe Ratzle-Suakes, now in the Repofitory 
of our Royal Society; and in the fame Plate I have given like- 
wife a Figure of another Kind of Serpent, as well to thew the 
different Frame of the Heads of various Kinds of Serpe | 
to give my Reader the Satisfaction of obferving the furprizing 
Variety of Colours, and different Methods of their Scaling. 
In the Cabinets of the Curious we may find vaft Varieties of 
the Serpent Kind; but I think none of them can be more re-_ 
markable than that prefented to the Royal Society the laft Year 
‘by Dr. Mead, which is above five and twenty Foor long, and 
ds now preferyed in their M/éam.:. The Body in shih par, 
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altho’ it is now dry, meafures about ten Inches diameter; and f 
believe is one of the largeft forts produced in the Kaj? Indies. 

Immediately after this Race follows the Crocodile, Al- 
legator, Lizard, &c. which are covered with Seales like the for- 
mer, placed conveniently in the Lizard Kind, for the ealy 
bending of their Bodies: The Shape of their Heads is agreeable 
to the Figure of tlie Heads in Swakes, and they are Ovsperous; 
but for the Affiftance of their Motion upon the Land, Nature 
has added to their Bodies four Branches or Legs a-piece, Their 
Habitation is partly in the Waters, and partly upon the Land: 

The firft agreeing with the /h Kind; and the latter, as well 
as the Legs they are endow’d with, make them Partakers with 


Land Animals. jp: A REG Os cerpaard | S 
We have Accounts of Crocodiles and Allegators of above twen- 
ty Foot in length; and lam of Opinion that fome of thefe Crea- 
tures having been formerly in Exgland, has given Rife to the 
~ many fabulous Accounts, which have been handed down eyen to 
our Times, of Dragons; and this I the more readily believe, be- 
caufe the Skeletons of fome fuch Creatures, or the Impreffions of 
them in Stone, or other Mineral Matter, have been dug in feve- 
ral Parts of this Kingdom; which fhows plainly that there have 
been fuch Creatures in this land. 13 
_ The Lizard Kind is, very numerous, and I queftion not but 
there is as:great Varicty of them as there is of the Serpent Race. 
Upon Hamflead Heath \ have obferved a {mall fort of then of 
a brownifh Colour, perching upon the’ Furze and Broom grow- 
ing there; and I have heard of a {mall green fortlikewife in Hizy- 


lana bopnave noblecnte ed sen bodnsiosd aay AF acl SLs)" 

__ The/Vater—Neutes arealmoft of the fame Figure, and are {aid by 
fome tobe poifonous ; tho’ I have handled them very often, without 

receiving any Injury fromthem. We have befides thefe alarger kind, 
found commonly in moift fhady Places, which are black on their 
Back, and have yellow fpeckled Bellies ; and thefe likewife Ido not 

. : peirie O find 
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find haveany Venominthem. Thefe two laft Kinds lay Eggs about 
eight or ten in number, and the Crocodsles and Lizard Kind are faid- 
to do the fame; and none of thefe, as I can learn, either feed or 
fackle their Young, butleavethem to fhift for themfelves as foon 
asthey are hatcht. “The Natural Hiftorians have given us latge 
Accounts of thefe Creatures, which I refer my Reader to for his” 
further Satisfaction. Bide: asa ith ; Benya 
The Camelion is a Creature, whofe Figure is near enough to 
thofe of the foregoing Race, to accompany them in this Chap- 
ter; but its Life and Habitation is altogether upon the Land:- 
its Skin is Shagreen’d, like that of the Dog-Fi/b, and tran{pa- 
rent; fo that Riiedie es one may perceive through it different 
Colours, as its Body happens to be in a different State. This 
Creature has been reported to live upon the Air only; but thofe 
among the Curious, who have kept them alive, tell us, that 
their chief Food confifts of Fes, which they catch, ee 
out their Tongue with great Quicknefs. _ All the 4#imals which 
J have yet mention’d in this Chapter are faid to fleep, or are laid 
up, inthe Winter. | Kioto wt fepsastr coin iti pr PORTE CBD 
The Creature which feems to be next ally’d to the forego- 
ing Race, is the Wag’d or Flying Lizard, whofe Shape and 
Turn of Body, in many Refpects, is like that of the fmall Za 
lian brown Lizard, or that fort found upon Hamffead Heath: 
the Wingd Part of it is in Subftance much like the Wing of 
Batt, but the Head is different from that of the Lizard Race 
and the Powch under the Throat I am told contains a poifonous 
Matter. This kind of Flying Lizard, which I have delineated in 
PlateIX. Fig. V. was prefented me by Dr. Ruy/h of Amfterdam. 
who received it with other Rarities fromthe Haff Indies: And the 
fame Kind may be obferv’d in the Cabinets of Sir Hans Sloane, 
Mr. Vincent of Harlem, Dr. Ruy/h and Mr. Seba of Aumffer- 
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In the Weft Indies there is another fort of Flying Lizard, dif- 
ferent in the Colour and Make of its Wings from the former ; 
and inftead of a Bag under the Throat, has a thin Film or Skin 
hanging down, almoft of the Shape Sa Myrtle Leaf; this and 
the other Kind is faid to be Ovzperous; and in the Accounts Dr. 
Ruyfh gave me of them, it appears that they have each of them 
_ the Power of Flight, and generally perch upon Trees; which 

leads me naturally to treat of Birds in the next Chapter. 


! Explanation of the Figures relating to this Chapter. 
“6 AR AG pH cl sige 


ttle-Snake from the Welt Indies; taken from 


: i) dae 
Fig. I. 7be Rai ak 
one of thofe preferv'd in the Mufeum of the Royal Society, ~~ 
Fig. I. 4 Weft Indian Serpent; taken from the Original in the 
fame Mufeum. i) | 


Fig. IW. A Lizard; from Sir Hans Sloan’s Cabinet. 

Fig. IV. The Camelion; from the Royal Society. 

Fig. V. 4 Flying Lizard from Amboina iz the Eaft Indies ; 
fiom my own Collection: the fame is in Siw Hans Sloan’s Ca- 
binet, / i | 


7 Sapa 2 Phitefipbiead Abcont oh the 


“@ H A fi eat VIL and VIL. 


Of BrrDs and Fowts; as alfo of the B isha 
(or Fluttermoufe). FLiyine SQuIRRELS, 0. 
which feem to be the Paffage ae eid and y 
Four-footed BES, A 


N this Chapter I thall treat of fet, ee as are reloathen 
[ with Feathers, and-ia many Refpects -agree with the laftmen- . 
tion’d Animals, which are, like Birds, Oviperous, h have four Bran- — 

“ches to their Bodies, and’ ‘poffels the Power of Flight. To which — 
we may likewife add that remarkable Analogy, which there is 
between fome Kinds of Birds.and the Avimals mentioned in the — 
preceding Chapter, which lay themfelves up, or fleep, during 
the Winter. 

The Birds which have this kind of Reft, had are loftto as, 
during the Winter Seafon, are Swallows, Martins, Swifts, Cuc- 
hows, Nightingales, and fonie others ; ‘and as the Spring Seafon 
is more or lefs temperate, {0 does it influence the waking of thefe 
Birds from their State of Reft, as it does alfo all Avimals that 
fleep the Winter. The Guckow and Nightingale commonly be- 
gin to fing about the firft Week in April, and the Swallows, 
Martins and Swifts appear about that time; nor is Nature lefs ; 
bounteous to all its Off{pring, when it roufes thefe Creatures 
from their Lethargy. T Seca which the Winter-Frofts _ 
retrenched of their Beauties, are.enliven’d, and difplay their 
ufual Ornaments, and become an -aprecable *Shelter and Habita 
tion for thofe Bwds which are Sane in Life. This Tem 
perature of Air equally ae the Juices of all the SVeepers, whe- 
ther Animals ox Vegetables, into Motion; and if fach a Tempera- 
ture of Air happens to reign for any time before the natura re 
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fon, it has the fame Effect upon their Bodies, and roufes them 
from their Lethargy. “Iris remarkable, that this Year (1719) 
we had no Froft or Snow of any Continuance in England, unlefs 
in the moft Inland Parts. The Softnefs of the Weather in Fa- 
auary and February was fach as produced the Effect I mention, 


of waking thefe Birds before their Time. In Lincoln/fhire, and the 
adjacent Counties lying next the Sea, feveral Cuckows were feen 


and heard to fing in the firt fifteen Days of February; fome 


‘Hives of Bees {warmed about the fametime; and Barts were fly- 
‘ing about, as they do commonly in Summer Evenings; but a 


cold Eafterly Wind coming, {oon afterward put them to Reft a- 


gain. Thefle Birds, which fleep the Winter, have certain Periods 


of Time in the Summer, when they are loft to us. About the 


middle of Fane, Nightingales and Cuckows have finifhed their 


Song, and are feen no more till the following Spring. Indeed, 
as a Matter of Curiofity, Ihave known Vghringales kept in Ca~ 
ges for two or three Years together; andif they have been fetin 
warm Places they have fung at Chrifimas. ‘There is now a Per- 
fon living in Ferter-lane, Tein, who is never without them ; 
and at a Coffee-Honfe near his Royal Highnefs the Prince of 
Waless Court in Lescefter-field, there is now one ofthem. 
_ Birds differ from four-footed Beafts in the manner of their Ge~- 
neration, and bringing forth of their Young: In thefe the Fe- 


male has only one Clutter of Eggs; but we always find two Ova- 


‘ries in every Female of the four-foooted: Race. In Birds and 
fowls the Egg is made fecund by the Male, before it is excluded 


from the Body of the Female; and every Egg inthe Body of 


the Female has a Power of Growth, to a certain Magnitude, be- 
foreit can be difcharged from the ez, even tho’ fhe has not 
been in Company with a Cock? For I have often feen' Birds. that 
have been kept in Cages lay Eggs in April, altho’ they have not 


-f6 much as feen a Ma/e of their own Kind; but thefe Kegs were 
not prolifick, altho’ the He has fer upon ’em. above a 
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In thele Vinged Creatures there's the fame Pofibility of Coup- 
ling between two of different, Species, as there is between four- 
footed Beafts of different Kinds. It is common for Cack Pheq- 
fants to tread the Hevs-of common Poultry; but whether their 
Ags are prolifick ; and if they were, whether the Chickens were 
of a different. Make, Eknow not.) ete 8 
‘The Covering or Cloathing of Birds and Fowls mult next be 
confidered. They have growing upon them Hair, Down, Fea- 
thers, and Qyills: the Hazr is hardly to be diftinguifhed, bat up- 
on the Jarger fort; and I think. Dows is only found upon what 
I call Fowss ; for Birds and) Fowl are in many things different 
from one another, viz. Birds always carry their Meat to their 
Young; Fow/s lead their young ones to their Meat. . All Fow/s — 
make their Nefts upon the Ground, whereas on the other hand | 
Birds build for the moft part in Trees, Fledeesy 86 t.ho 
_ Every Fow/, whether of the Land or Water, has its Body co- 
ver'd with Dow, either during a certain Space after it’s hatch’d, 
or during its whole Life. The Land Fowls, {ach as common 
Poultry, Partridges,. Turkies, Pheafants, and fach like, only 
have this Dow» upon them till their Feathers appear. The 
Water Fowls, fach as Swans, Geefe, Ducks, Widgeons, Teal, &c, 
have always a Coat of Dow under or beneath their Feathers. 
The feathers of Birds ought alfo to be carefully confidered, 
how they vary in Make and Colour, with refpec to the diffe- 
rent Parts of the Body which they grow upon; and this Variety 
feems to proceed from the Difference of the Juices in the feveral 
Parts they cover. All young Birds are cloathed in Feathers of 
very different Colours from, thofe they are drefled with when fall 
srown ; fo that I fuppofe, in the firft Stage of a Bird’s Life, the 
Teiees have not the fame Powers in any part of the Body, that 
they poffefs in the fecond or laft-Stage of its Life. And it 
is likely that the Has and /V’ool of Quadrupedes changes’Colour 
as they grow older; for the fame Reafon, Feathers 1 fuppole to 
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~ have a-kind of Vegetable Life} and I think it is not unlikely chat 
they come from Seeds: they are all of them Aynual, being re- 
newd yearly ; and therefore it is no wonder if want of Nourifh- 
ment, or over-abundant Heat of the Bra’s Body, alter their Co- 
lours; which is no more than we mect with in common Plats, 
which often'have the Colourof their Leaves and Flowers chang’d 
as the Nature of the Soil direéts. An Inftance of this was in fome 
Roots of the Double Blue Hepatica, that were fent to Mr. Har- 
_ vifon of Henley ue ‘Thames, from Mr. Keys’s Garden’ in. 7z2- 


to a plain White, by altering the Soil. -ssebthat | 
| male aa Species of Birds has to it felf a certain Man- 
ner of Feathering; yet it is poflible to produce other Birds from 
them which fhall differ in the Colour of their Fearbers. I be- 
lieve every Kind of Bid may haye had one of its Race wirh 
White Feathers, which happens from the want of Nourifhment, 
or fome ill Quality refiding in the Juices that feed them, as was 
faid before, Ihave been told by Perfons of good Reputation, 

that in King Charles the Wd’s Time there was a White Crow in 

St. James's Park. Vhave very often feen White Sparrows; and 

fome time fince I caught one of thofe Birds, commonly called 

a Robin Red-Breaft, with all the Feathers from the Throat down- 
ward of a clear //Aite, and every other Feather about him very 
different from the common Feathers of thole Birds. The lait 
Year I was at the taking of one of the Zhru/b or Black Bird 
Kind, cover'd with White Feathers? this Change of Feather, — 
from a {trong Colour to Whze, is frequent among Phea/ants and 
cominon Powliry ; and where this happens, I find thatthe Coup- 
aii, | | eae Ubi 
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ling of one which is of the natural Colour, with one of the 


, tebe 


ae confider how every part of Clay or Mud is PEPER in little 


feen it. { ee , bi ee kc 
- The Weffs of other Birds are every one as remarkable as thefe 
we have already mentioned, “Tis I think impoffible any one 
can pals by the Works of thefe little Creatures without admiring 
the Delicacy of their Compofition,and Beauty of their Contrivance; — 

and particularly fome of thofe Bards Nefis which are fo common 
in the Weft Indies, which are faltned to theEnds of tener tas | 
ey i and 
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and hang upon Strings of about half a Yard in lenin by this 
Means the Birds and their Hggs are fafe from deftroying //er- 
~ °Tis obfervable that the Bills of feveral Kinds of Birds aredif- 
pofed in fuch manner, that they can imitate an human Voice; 

and their Memory of fach Words or Tunes as have been often 
repeated to them is not a little farprifing: "Tis frequent to find 
fome Kinds of Parrots that will repeat more than a hundred 
Words, and expref$ every Syllable with that Exactnefs, that ma- 
ny have been deceived by their Voice. Jays, Starlings, Mag- 
pres, Bullfinches, and the Robin Red-breaff, are often taught to 
_ pronounce Words diftin@ly: And there is now at Chel//ea near 
the Ferry, a Raver that {peaks feveral Words plainly to be un- 
derftood. Among thefe Birds which I have mentioned for fpeak- 
ing, we may further obferve the Tones of their Voices. The 
Raven has a Voice very deep and hoarfe, as a Bafs to the relt. 
Parrots, Starlings, and Magpies come nearer the common Tone 
of Mankind, as it were a Tenor to the former. The Bu//finch 
and Robin Red-breaft {peak in a Treble Tone or Pipe. One 
would think that the Mouths or Organs of Sound in four-footed 
Beafts were near enough refembling the Mouths of Men, to be 
_ made pronounce Words: but hitherto we have not found any 

Quadrupede that could be taught to {peak ; and when I confider 
this, Iam furprifed to find Birds (whofe Beaks are fo very diffe- 
sent from the Figure or Frame of the Organs of Speech in Man- 
kind) fhowd be taught to utter Words diftinétly as they do. 
As for the Speaking Dog, indeed, which made fo much Noife 
this Year in London, he utter’d feveral Words and Sounds; but 
‘they were not of himfelf, no morethan an Inftrument of Mufick — 
‘cow’d produce Variety of Notes without the Help of an Artilt to 
“play upon it. ~The Mafter of this Dog having fet him in a con- 
venient Pofture to get the full Management of his Throat and 
‘Chaps, made him growl, and moved his Chaps and Threat ia 
Uae M | shag 


—_ 


82 Al Philofophical Account of the 

that manner with hisHands, that fome Words he wasa ppointed 
to fj peak were plain enough pronounced to be underftood ; andI con- 
ceive it isno difficult Matter to bring any Dogto {peak fome Words, 
~ if we make ufe of the fame Means: But Birds repeat Words di- 
ftin&tly without any Affiftance of this kind. AL fOBY peal oa 
The Vings of Birds anfwer to the Fore-feet of Beafts, fo far — 
as to make up the four Branchesof theBody; and in the Motion 
of Birds upon the Ground, affift. them to move forward with 
greater Swiftnefs, as well as ferye them for Flight. The Quill — 
and larger Feathers of the Wigs are remarkably different from 
thofe on the reft of their Body, and feem to bear the fame Pro- — 
portion with the other Feathers, that Trees do to Plants of an ~ 
under Race, The other remarkable Parts of Birds, wherein — 
they differ from Quadrupedes, are their Beaks or Bills, which . 
are all of a Horny Subftance, fome long and pointed, as in the — 
King fifoer, Woodcock, Snipe, &c. others fharp and fhort as in — 
Nightingales, Linnets, and other Birds of piercing Note. Others — 
again have clubbed Bilis, as the Bullfinch, Sc. fome hook’d — 

Bills, as Hawks, Owls, Parrots, which give them a hollow 
Voice; and in moft Water Fowl flat Bills tea to prevail, asin — 

the Swan, Goofe, Duck, &c. As the Beaks of them are vari- 
ous, fo do their Notes or Voices all differ juft in the fame man- 
ner that Quadrupedes differ in the Tones of their Voices, by ha- 
ving their Mouths or Organs of Sound of various Makes. 
The Legs of Birds are all of them covered with Scales; and — 
-as to the number of Toes, 1 think they are generally the fame, — 
viz, three on each Foot with a Heel: The Offridge indeed has — 
but two; but thefe are all pointed with Claws, the which, aswell _ 
as the Scales, are of different Make and Colour, as the Fowls or 
Birds they relate to are different in the other Particulars of their 
Bodies. But we may take notice likewife that Nature was not 
unmindful of the Ufes of thefe Parts when they were firft framed, 
To the Birds of Prey fhe has given Talons, for the better ta- 
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king an dmanaging of their Food: And to fuch Birds as are in- 
— clinable to perch, fhe has been no lefs benevolent and careful in 

the Frame of their Claws; fo likewife the Fow/s both of the Wa- _ 
ters and the Land are not unprovided of fuch Means, as only 
-her own Wifdom could contrive the Model of for their Swim- 
ming and Walking. | | | 
The Tail Feathers of Birds are difpofed proportionably to each 
Kind to affift in their refpective Flights, ¢ iefly by helping them 
to rife from the Ground, and ferve as Rudders to guide their Bo- 
dies inthe Air, +) - 8) y | 
The Movement of Birds upon the Ground is of two Kinds. 
‘Crows, Larks, Water-Wagtails, and all the Fow/s of both Land 
rand Water fet one Leg before the other: Sparrows, Goldfinckes, 
and the greateft part of the Bird Kind jump from place to place. 
All the Birds that have fallen under my Obfervation drink Wa- 
‘ter; but there are fome four-footed Beafts that never drink, as 
the Hare, Coney, and fome others. *Tis-reported that the Ca- 
mel will travel three Weeks without drinking; but fee more of 
this in the Chapter of Quadrupedes. | aval 
The Food of Birds is of various Kinds, fome preying upon 
Birds, others feeding upon Carrion, others upon /z/h; but the 
-greateft part upon Frat, Gram, and Infetts. The Eagle, and 
all of the Hawk Kind,: with admirable Artifice take their Prey: 
“And Ravens, as if their Smelling was the chief of their Senfes, 
will follow Carrion many Miles; and the Stork, Heron, and all 
the Water Fowls are endued with no lefs Sagacity and Contri- 
vance in catching of 44/b, which is their proper Food.  Spar- 
~ vows and other Birds of the lower Clafs, flock together in Corn- 
Fields and Gardens, where the Corz, or other Grain or Fruit is 
‘fit for their eating: Others are no‘lefs vigilant»and watchful to. 
 deftroy Caterpillers, and fach like Infe@s, where they are in any 
plenty. From hence we may reafonably conje@ture, that the 
 Caule of Birds paffing from one Country to another, is to meet 
OO M 2 ~ with 


84 A Philofophical Account of the = 
ewith their proper Food. For in the fame Climate or Country 
is impoflible to find a continued Store of Ju/feds or Grain’ fro 
the Beginning to the End of the Year for them to feed upon. - 
~The Birdsof Paflage are the Wood-Cock, Quail, Wind Thrufh 
Fieldfare, Stork, and’ fome.others ; though the Seafon of the 
Pafling is different. The Woodcock, Red ing, and Fieldfar. 

make thefe Parts their Refuge inthe Winter, and are rarely found 
here after the Froft is over; tho’ Lhave been informed there have 
been Nels of young Woodcocks taken about Tunbridge; and] 
was once Eye-witnefs of a Brace of thefe Birds taken in their 

Nef about the Middle of A¢ay; but I fappofe the old ones had 
been wounded, and could not change their Station: About the 
Time thefe Birds commonly leave us, the Qyarls prefent them- 
felyes; and about the fame time in Holland, and fome other Pla- 
ces in Europe, the Storks return to their Nefls. Upon this Sub- 
ject of the Paffing of the Svork, 1 have lately received-a cr 
rious Letter, which I fhall here infert for the Entertainment of 
my Reader, as it agrees perfectly with what I obfery’d of that 
Bird when I was in Holland nna sve) jorsverc aks Abed 


SIR, q eth i) Bae tera ee ire its Pee ae 
Bis lately in Holland, I enguired as much as I could of t 
People, concerning the Coming and Departure of tha 
Storks, which I there faw im fuch great Numbers: The Accou 
the People (efpecially at Harlem) gave me was this, That 
Storks having bred, and the Young flying about with them, at th 
End of September, or thereabouts, as the Heat of the Summe 
more or lef continues, thefe Storks gather together (in the Peo 
ples Opinion, almoft to a Bird) about a great Piece of Marfh 
Ground, there called Harlem Meer; being all affembled, they r 
main there feveral Days Chattering aud Snapping with their Bill 
tll the laft Birds ave come to them in this Place of their Rendez 
vous. After this they make no mare Noife; but im a title time 
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they all rife flowly together, foaring up ina great Flock and Bo- 

se ara in the Zur as they foar up feveral Rounds and Circles, 
ull by degrees this great Flock of Birds, which at us firft Rife al- 
molt darkens the Air, goes gradually higher and higher, ull at laf? 
they appear to be ina manner but a Point, and fo difappear tlt 


the next Spring they vifit them again. Lam, Se. 


The Eggs of Birds are as remarkably different front one ano- 
ther as the Birds themfelves, and feem to keep a jult Proportion 
-with the Birds or Fow/s that laid them. .TheirSpotsand V ariega- 
_ tions of feveral Colours are as worthy our Remark, as the Fea- 
_ thering of their Mother Fows. ~The Number of Eggs laid by 
-each Kind is for the moft part conftant: Birds efpecially feldom 
exceed five or fix'in number, unlefs ic be the Zom Tit. andWrex, . 
which fometimes lay about eS Gries ; but Fowls common- 
ly exceedthat Number. It is remarkable, that if we take away. 
the Eggs of Fowls, they will ftill continue to lay to the Number 
.of thirty/or forty Eggs; fo that they feem to have a difcretional 
Power of topping when they have laid as many as they can {t - 
‘upon; orif they fhould happen to be fpoiled by any Accident, © 
they have a natural Freedom, whereby they can renew and make 
good their loft Clutch of Eggs. Sparrows and other Birds which 
are familiar about-Houfes, . will fometimes breed three times in a 
Year ; and Pidgeons, if they are well fed, will breed eight or 
nine times in a Year. The Time of Setting is about three 
“Weeks for Birds and common Poultry; but Turkeys, Pheasants, 
_and fome others do not hatch under a Month. «It is poffible to 
hatch Eggs of all Kinds, without the Hew fetting upon them. 
‘J have my felf experienced the Hatching of Chickens, by means 
_of an artificial Heat, agreeable to that of the Hen’s Body. 
Thus have I remark’d what is moft obfervable inthe feathered 
Tribe; and that I may proceed gradually from thefe Creatures 
which havethe Power of Flight, to theRace of Quadrupedes, or 
se ae a as — fours | 
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four-footed Beats, I am obliged to take notice of Hie era 4 


Fluttermoufe, and Flying Squirrels, which feem to be the natu- 
-zal Paflage between Birds and Bea/fs. Be ay 
Of the Bart or Fluttermoufé 1 have {een three Kinds, viz. the 
-common fort frequent in England; one fort about one fourth 


‘bigger than the common, with Ears twifted like Rams Horns, 


about an Inch and half in meafure; and a third Kind brought to 
us from the Weft Indies, whofe Body is as large as a Rat, and 
the Wings being extended meafure from Point to Point above two 
Foot. In thefe Creatures there is no remarkable Difference that 
I can remember, but the Size of their Parts. 7 
Thefe Animals partake of the four-footed Kinds in the Make 
-of the Head, which agrees perfectly with thofe of the Mou/e or 
Rat Kind ; theShape of the Trunk of their Bodies likewifeismuch —_ 
the fame, and are both cover’d with Hair. Thefe Ayimals ave 
alfo Veviparous, bringing forth their young ones. perfeétly form- 
ed (! ke Quadrupedes) and givethem Suck. tia 
‘They partake of the Bird Kind in having only two Legs, be- 
~ fide the Hooks at the Points of their W ings; they have alfo the 
Power of Flying, and fleep like Swallows in the Winter. I have 
found many of thefe in old Walls in the Winter, thar have been 


quite void of Motion, and preffled together fo clofe, that they \ 


hardly preferved their natural Figure; and yetthefe, as I was in- 


formed by feveral Perfons, having been brought to ey 4 


ved, and flew about the Room. The Note ot Voice of thefe 
_ Animals is between the Chirping of Bids and the Cry of four- 

footed Beafts. Thefe heaniebetiae not long Tails like Avimal 
with four Feet. | | | ; 


{have not hadthe good Fortune to meet with a F/ying Coral A 


perfect enough to take a good Figure from; tho’ there is one in 
the Majeum of the Royal Society, which is enough to fatisfy us 
that there is fuch an Avimal, and thew us that iv has not only 
the neceflary Parts for Flight, bue partakes fo much of the Qva- 
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diupede, as may lead us to the Contemplation of four-footed: 
Beafis, which is the Subject of the next Chapter. 
ie 3 Explanation of the Plates relating to vbis Chapter. ; . 

Scalia hlopiogs cry Gbeag’ Yo bald I 

Fig. I. The Head and Legs of a Linnet; the firf? /hewing the 
manner of its Bill or Otgans defigned by Nature for the Utterance 
of the moft piercing Note: The fecond foews. the manner of its 
Legs and Claws dipofed for Perching, == 
” Fig. If. The Head and Legs of the Bullinch, wha/t Beak is 

Clubbed, dfpofed for the Uiterance of more hollow Notes. 
‘Fig. I. Zhe Head and Legs of a Hawk, wherein we may ob- 
ferve how Nature bas difpofed them for the Catching of its: 
REE A eee wets lis SRM 3 asa 
Mi: PLATE XE | 

_. Fig. I. Tbe Head and Legs of the Halcion,. or Kings-fifher,. 
whith Parts ave naturally difpofed for Climbing and Catching its 
food, which chiefly confifis of Inlects iz the Bark of Trees, and’ 
Earth-Worms: ae Wate. ai Sade 

Fig. Il. 7e Head aud Legs of the- Woodcock, whofe Bill is- 
contrived for fearching for his Food in the Ground; fuch as Earth- 
_, Fig. IN. Zhe Head and Legs of a Goole, which may ferve to 
ee ve an Idea of the fame Parts. iam moft: Kind of Water. 


PAS TR This and the, feresoin Plate were drawn fromMr. Dan= 
dtidge’s Cabinet in Moorfields, Bas 
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PLATE XIL ve 


Fig 1. and I. The Bird of Paradile 7 in a) Vie jews, taken fro ” 
the Royal Society. ~ an 

vi Ill. 4 Bird of Paradife from Amboina s drawn in Dr. 
2 ’s Bae at Dnfterdany bai | 


PLATE xu 


” Fig. I. The Back of the common Batt; ai Ne it 3 
lates to the Bird Kind, ond. what Apiiy 3 ae has to Roue = 
nedes. aie o 
Fig. I. Ti he Pepa af rhe. fame Bat from Mr. Dandie: : 
Cabinet, i 
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CHAP. Mice 


Of QuavnurEDes, ‘or fitch Anrmats of 
Viviparous Race, as have ae aia Tile mche 
to their Bodies. Le Poh ae 


a H E Tribe of Ae Goch fous rae are fot Bre ce meteall 
~ cloathed with Hair; but fome few only have a Scaley Co 
vering, or elfe are cloathed in Spzves.. The general Heads! fhal 
range them under are, the Ta/lon-footed, the Claw-footed, thi 
Aloof-footed, and the double Hoof or Cloven-footed: And again, thof 
of the Horned Race I thall diftinguifh by the Charaéters | f th 
Perennial horwd, and the Annual horird: Beafts. “3 
as largelt ‘of the four-footed Race is the Elephant, a 
think, taete is none fmaller than the Mon, i The Meth 
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Motion in all this Tribe is horizontal, and to a few only is gi- 
yen the extraordinary Power of Climbing, by means of their — 

fharp Talons, or by the Frame or Texture of their fore Feet, 
with which they can lay hold of the Branches of Trees, or whatever 
may be helpful to them for their Conveyance. The Walking 
of thefe Creatures is perform’d by moving the Of*/eg before and 
Near-/eg behind at one time, and following that Motion with 
the two contrary Legs; but in their Running they lift up at 
once their two fore Legs, andin the next Motion follow them, 
with their bind Legs; fo that the latter facceed the former in 
every Point of Ground, and in every Motion forwards of 
their Body; by this laft Method of Motion a good Horfe will 

afs over four Miles in Jength in about feven Minutes, which I 
great much as any of the Race of Quadrupedes can do; 
but is not to compare with what is reported of the Flight of fome 
Birds. \é we believe the Accounts given us of the Carrier 
Pidgeon, which we are told will fly twenty Miles in fifteen Mi- | 
nutes, and may eafily be try’d; at that rate fach a Bird flies 
eighty Miles an Hour, which, in a natural Day, or four and 
twenty Hours, would amount to 1920 Miles; which continued 
Flight, during that Length of Time, I believe is in the Capaci- 
ty of a Bird to perform; confidering the Paflage of fome birds, 
which, if they go to any part of this World when they leave us, 
~ it muft be at leaft two thoufand Miles, « e. either into Tartary, - 

or fome part of Africa; for I do not find that they are ever ob- 
fery’d in Europe when they have left this Country. And J am, 
of Opinion, that few Birds can fy much longer, than. four and 
twenty Hours without refting, or at moft two Days without eat-. - 
ing: But we are fare that. Animals of the four-footed Kind can- 
not even maintain the height of their Swiftnels a quarter of an 
Hour: So that it appears that Bids have a far greater Share of 


Streagth and Spirit than Quadrupedes, 


me ‘ : . : = 
8 2 ? ‘ : ~ 


gS A Philofophical Account of the 
‘There ate five forts of Hair obfervable ih the Cloathing of — 

Daadrupedes, viz, the fhore Har upon the Hides of Horses, A 
fes, and Kime; the long Har? in the Mais and Tails of Horfes; 
the Wool of Sheep; the Brifiles of Hogs; and the Hews in the 

Beards of Cats, Tygers, ce. Thefe have every one of them a kind 

of Vegetative Growth, and aretenew’d Yearly, unlefs the Creat 

tare they grow upon is diftemperd. I fappofe them to be of the _ 
Natute of Bulboas-rooted Plants, which whenthe Leaves of them — 

decay, a new framed Root from the fame Plant fupplies their Lofs— 

with frefh Leaves the next Seafon. In the’ Hedghog the Spines 
ot Thorus which cover its Body are aualogous to the Hairs up- 

on the Sk of other Quadrupedes; but I ples may remain for 

many Years, whereas the others are Avanal; and fo likewife T 
imagine the Oyills of the Porcupine to fill the place ‘of Hams in 
other Beaffs, tho’ they are of a much harder Subftance; and all 
thefe Coverings, as they ptoceed from the Bodies of different 
Quadrupedes, commonly vary in theirColours, but are never fo 
beautiful as the Feathers of Birds. Among Beafis we ne 
ver obferve any Hams of a Scarlet Colour, nor is Blue or Green 
natural to thein, and even Ye//ow is very {paringly given to this — 
Tribe; while, on the otherhand, Birds are adorn’d with Fea- 
rbhers of all Colours. Their Note, and Beauty of their Plumage, 
lead the Ear and the Eye into the greatelt Admiration; but 
when we confider them farther, they are but Toys in compati 
fon of Quadrupedes, which, tho’they are not thus gayly attird 
do that Service to the World, that it is worth while even for 
‘Men to attend upon them, and fetve them in fome Refpedts 
and even bear the Expence of their Living. 1 
The Lion, Panther, Tiger, Leopard, and Cats of all Kinds, 


have fharp Talons, fomewhat refembling thofe in the Eagle and 
Hawk Kind; and for the better preferving them from wearing 
or blunting their Points, Nature has provided Cafes for them it 
the Paws of thofe Creatures they relate to. What I call th 
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Claw-footed, are Dogs of all Kinds, whofe Claws are of a Horny 


_ Subftance, fomewhat like the former, but are not guarded. | Hoofs 


\ 


of Horfes, Affes and Mules are fingle, and are not of fo hard a 
Subftance as the former. The double-hoofd or Cloven-footed 
Tribe have their Feet cafed with Subftances of a Horuy Nature; 
of which Clafs is the Wild Boar, Stag, Fallow-deer, Sheep, Geat, 
and Kize. Jn one Kind indeed of the Hog Race, which I have 


~ obferved at the late Earl of Stamford's, the Hoofs are not cloven 


or divided; but it is remarkable, that ifa Sow of that Breed is 
Coupled with a Boar of the Cloven-footed Kind, fome of the 
Pigs will be Cloven-footed, and others finele-hoof'd. 

- Of the Horwd Race, the Buck is one of thofe Creatures which 


- fheds his Horns every Year, and is not longer than three Months 
renewing them again, which is a kind of Vegetation ee to 
— the quicket growing Plant. The Stag and fome other forts of 


Deer are fubje& to fhedding and renewing their Horas annually, 
like the former; and in the larger Kinds are fometimes of that 
Extent, that in a direé&t Line they meafure from Tip to Tip a- 
bove a Yard: they are fo folid and hard when they are fully per- 
fected, and of fo large a Size, that one would wonder how pof- 
fibly the Body of the 4zzma/, that producesthem, could furnith 
Juices enough to fill and explain them to fo great a Bulk in fo 
fhort a time. I am not unfenfible that there are particular Names 
and Terms of Art for every refpective Part of thefe branched 
Horns of Deer; batl confels my felf at prefent ignorant of them, 
that Knowledge being of little Ufe either to my Reader or my 
fel, ina Work of this kind, It is remarkable in the Deer Kind, 
that the Females have no lors, which I fuppofe is common. 


_ with thofe Creatures whofe Males thed their Horas every 


Meanivck en aor to seo wed Genk of aes | 
The next Kind of Horned Animal is the Gazella, or Aute- 
lope, whole Horns are erect, and twilting like a Screw; thefe — 


ate not braach’d, ‘nor:do I find they-ever fhed.. After thefe the. 


N 2 Goat 


a 
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Goat has his Horus twifted, and the Points bending towards his — 
Back, but not both of them alike. The next is the Sheep, 
whofe Horns, like the former, are twifted, and regularly curl’d. 
~Itis obfervable, that the Horns of thefe laft Kinds are always — 
larger in the Males than in the Females; but it is otherwife a-— 
mong Kine, whofe Horns are {mooth, and of large Extent; in 
thefe the Females have Horas much larger and longer than the — 
Males, unlefs they have been caftrated; in fuch Oxen I have 
meafur’d a Yard between the extream Points of the Horns, 
The Food of four-footed Beafts is either Fle/h, Fowl, Herb, 
Graim, or Fi/h. Such as feed up Fle/h are Beafts of Prey, and 
of the moft Savage Kind, as Lions, Tigers, &c. whofe Talons 
are chiefly defigned for Catching and Tearing their Prey to pie-- 
ces. The Orter and Beaver feed chiefly upon F2/h, which thei 
Amphibious Nature and Struéture of Parts enables them to catch. 
The Hog Kind eats indifferently of Fle/h, Fifb, Fowl, Roots, 
Fruits, Herbs and Gram. .The Deer Kind, Sheep, Goats, Kine, 
Florfes, and {uch generally as'are of the Hloof'd Race, feed up- 
on Grafs, Hay, or Corn. » ‘And it may be remark’d, ‘that fach as 
_ ufe the latter kind of Diet ‘are the. moft tameable and familiar — 
with Mankind; but fuch as feed upon raw fe/h are pofitive in — 
their Ferocity, unlefs they are familiarized when’ they are very _ 
young, and kept low in their Diet. 2 deeb tenbiaseay 
The Quadrupedes of Ufe and Service to Mankind arethe E/e- 
phant, Camel, Horfe, Kine of all forts, Sheep, Dogs, Cats, and. 


>] 

and carrying Men to Battle, where their Condué& and Strength 
is of extraordinary Service, if we may believe thofe Authors who 
have mention’d them. We have now one of them in London, 
who is fo obfervant of the Orders.of his Keeper, that one may 
reafonably place him among{t the moft tameable of the four- 
footed Aximals; and even allow him a Share of natural Senfe, a 

| Oe leaft 


tate, with the Anatomy of it, in the Phil. TranfoN® 326, and: 


327, by Dr. Blaw, FR. 


The Camel and Dromedary we have likewife had in England ; 
they are Beaffs of Burden, and very {wift; and it is reported of - 
them that they will live many Days without Water, even in the: 


| hotteft. Climates. - Some Creatures indeed’ I know will live with-. 


out any Water at all, as the Hare and Coney, which I have kept — 
above three Years, and they have never had any. 
_ There are many Kinds of Hor/es remarkably diftinguifh’d for’ 


their different Ules. In WMorthamptonfhive, and fome of the 


Midland Counties, até fuch as» are’ fir for the Coach; and 
drawing of other Carriages. In Flanders, Denmark, and fome 
of the Northern Countries, we likewife find Hor/es of Draught, 
differing in their Frame and Turn of Body, and varying in their 
degree of Strength, as the Countries they were bred up in differ 
from one another. - In the North Parts of Britain, and fome’ 
Places in Vales, are bred the belt Horfesfor the Saddle. The 


- firft State of their Life being among the Mountains, enables them 
- toendure hard Labour. Befides thefe, the J; panifh Horfes are 


counted the moft famous for the Parade; and the Turki/b and 
Barb: 
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Barb Kinds, for Beauty, are reckoned to exceed moft Horfesin 


‘the World. 


Next to thefe the Azwe Race is: accounted the moft ufeful 
‘In many Parts of England Oxen are of great Service in Plough — 
_ ing, drawing of Carriages, and for many other Works in Hus- __ 

bandry; befides the Service of their Fle/b, after they are worn — 


out by Labour, and the excellent Ufes of their Hides and Tal 
low, and even-their Horas for making neceflary Utenfils; while 
the Cows afford us Milk, Cheefe and Butter, not’ only enoush 


- for our own Ufe, but even to fapply the Neighbouring Coun- 


tries. Nor are Sheep lefs ufeful to’ Mankind, their Aynual 
Produce of /Voo/ ferving to employ as many People as their 
Flefh can maintain in fome Places of Eagland. Their M/k is 


likewife made ufe of, and turns to good Account; to which we 


might add the Service of their Skms, which afford us Leather, 
Parchment, and Vellum. cml. atl 


Of the Dag Kind we have many different Sorts, fuch as Grey- 


hounds, Blood-hounds, Beagles, and others, for Hunting and ta~ 


king of Game: And again, our Spaniels, either for Land or 


Water, Settag-Dogs, Pointers, &c. ferve to find out Sport’ for 
their Mafters; and fome of them are even ufeful for Draught and’ 


Garriage. In Holland and Flanders efpecially, they are com- 


monly employ’d in theHarnefs for drawing {mall Waggons and’ 
other Carriages. To thefe we may add {uch other Kinds of 


Dogs as are ufed for the Guard of Houfes, among which the 
Engl{h Bull-Dog is the highelt in Efteem, for his exceeding” 


Fiercenefs and Refolution, 9 ©). ~ 


The Voice of all thefe Creatures is as various as the Structure’ 
of theit Mouths and Throats is different. We may difcover each 


Kind of them by their Note or Tone, as well as diftinguifh one 
Bird from another by the Difference of their Song. The Parts 


which relate to this kind of Speech among them, are like fo fide) ie 
iy Inftruments of Mufick producing different kinds of Tones’ 
‘ait . : We 


§ ‘2 
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We might likewife mention how aptly all Kinds of Dogs are dif- 


_ poled to receive Inftrudtion, and how obfervant they are to the 
Dictates of their-Mafter. =: we ; 


The Apes and Monkeys of feveral Kinds are naturally difpo-- | 
fed to imitate the AGions of Men; but indeed the Figure and 


Difpofition of their Parts agree much more with thofe in Man- 


- 


kind, than the Parts of any other Creature; and I believe fome 


forts of them might be rendred nfeful, if convenient Care was 
taken to inftruct them when they were young. One fortrindeed, 
which comes from the Haff dudzes, is very vicious ; and remem- 
ber has more than once attempted ro force.a Servant of the Houle 
were he was kept: But I am informed that fome of the larger 
Kinds have been fo well inftru@ed, that they would do many 
little Offices that their Mafter dire&ted them to do. It is no 
difficult Matter to be fatished howsmuch thefeCreatures are capa- 
ble of Infiruétion, fince there are fo many of them daily brought 


to England. They are great Lovers of ftrong Liquors, and fre=~ 
- quently are inebriated with them. They love obacco, -and 


{moak abundantly if they can get at it. Noris the Men-Tiger 


le guilty of thele Vices when he has Opportunity ; his lower 
Partsare likethofe of a Monkey, but his Head is more like that of — 


the A/og, and is a Creature very ready to imitate the Actions of. 


xt _ Men. The#emales of thefe have periodical Vifits, like Females 


ofthe Human Race. I conélnde, that asthe different Fone: of 
Voices. proceeds from the different Structures of the Organs of 
Sound in Ammals, fo the Difference of their Capacity and Un- 
derftanding proceeds from the various. Frames of thofe Parts 
_ which furnifh the Bram with nonrifhing Juices. a 

. All Qgadrupedes generate by coupling onewith another; but 


are differently impower’d by Nature to increafe more.or lef theit: 


feveral Species. Some of the larger Kind, {uch as the Elephant, 


Eforfe, Kine, and Deer, {eldom bring more than one ot two at 


atime; whereas the {maller Kinds of Azimals, and {uch as are 


 fabject to be deftroy’d, encreafé more plentifally. The Abe. 
aap : Kind. 
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Kind will fometimes bring feventeen or eighteen young ones ata — 
Birth, and the Dog Race about ten, Cars and-Rabits about five — 
a-piece, Rats and Mice about eight or nine a-piece, Squirrels — 

three or four, Hares twoor three, and Seep fometimes as ma-. 
ny. And with regard to the Generation of thefe Creatures, the 
natural Time of Coupling is in the Spring Seafon, fomewhat la- 
ter than Birds; but by means of forcing Diet, fome of them — 
may be brought to-couple even in the Depth of Winter; *tis 

by that Means that we have now young Lambsat almoft every Sea- 
fon of the Year; and fome Creatures, as well in this as in the Bird 

Kind, couple ‘and bring forth young ones feven or eight times in 
a Year, as the-Rabit for Example, and fome others. We may 
alfo remark, that every Qvadrupede has not the fame Length of 
Time appointed for its Growth to its compleat State: Thelarge = 
Kinds, fach as Hor/és and Kime, are hardly full grown in three sy, 
Years, Hares and Rabits about eight Months, Cats and Dogs 4 
-twelve Months, which perhaps may depend, in great meafure, 


upon the Length of Time they are refpectively maintain’d in the - 0am 


Womb of their Dams; but every Kind of Bird grows to its full 
BignefS in a few Months; and {ome Kinds of Fow/s are about a — 
Year accomplifhing their Growth; which Difference I fappofe 

happens as the Difference of Time is appointed, more or lefs, 
for the Incubation and Hatching of their Ages, fome fetting on- 
ly three Weeks, and others a Month, before the young ones are’ 
excluded, or can make their way through their Hgg-/hells.. And 
1 believe the Length of Life allotted for feveral Animals is vari~ 
ous, as the Time of their being included in the Bodies of their 


Dams is more or lefS. There are fome of the larger Kind of Be 


Greatures which carry their young ones many Months, as the 


Mare, Cow, and the Elephant, as it 1s faid, longer than any: c 


other Creature; bur /taézts do not go above a Month, Cats a- 
bout twice as Jong: and I believe, was it poflible to know the 
Nature of all Creatures, we might find, according to their Prow 


portion 
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portion and different Habit of Body, a continued Progreffion, 
_ ‘with regard to their Size, Growth and Length of Life. For in 

Plants, which I have been more converfant with, I obferve that 
kind of Progreflion; and even it is to be remark’d, thatthe feve- 
ral Seeds which they {pring from, haveas different degrees of Time 
appointed for their hatching or {prouting in the Earth ; and like- 
wile fuch as lie longeft under Ground without fhooting, are com- 
monly more lafting than thofe which begin to fhoot in a few 
Days; and we may obferve fomething of the fame kind in /i- 
fells. The Diftance of Timebetween the laying and the hatch- 
ing of the Hees laid by fome forts, is very different from what 
we obferve in others; and the Time of Life in the Carerpillar 
_ of one Kind, is not the fame that we obferve in another, no 
more than the number of Days is the fame in all, for bringing 
the feveral Fizes out of their Cry/al/es. - potty traf | 
~ But it remains for me to fay fomething more-particular of the 
Generation of four-footed Animals, as itis the next relating, and 
in fome Cafes is nearly agreeing with that of Mankind. Were we 
to look back upon what Ihave already mentioned concerning the 
Generation of Fowl, fb, and Plants, and even of fome Crea- 
tures of the four-feoted Tribe which are cover’d with Sca/es, it | 
will appear that the Ages of the Females are abfolutely neceflary 
for the Production of them; and I fappofe that the fecundating _ 
ae or Duff of the Male is as neceffary to make them _proli-_ 
fick. In this Race of 4zimals every Female has its Ovaries, ot 
Fge-Neffs, which, without the Intromition of the prolifick Juice 
of the A4a/e, remains fterile or barren: It therefore appears 
that the Male Liguor is neceflary to impregnate the ges 
contained in thofe Ovaries, either by fome Auimalcules of it paf- 
_ fing into the Eggs there contained; or elfe that the Aumalcules 
_ wound thofe Eggs, and fo occafion them to grow over, and en- 
~ elofe them in fuch a manner, as the Blifters upon Odkew 
Leaves {well and-enclofe the little Z/2is, whole Eggs are laid 
Fa tie ci O : ; ae te 
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Dr. Geoffroy tells us, thatch asfiipport theSyftem of Begsin ll : : 
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Among thofe Fi/h which do not couple, the generative Li- _ 
guor of the Male is only f{cattered upon the Eggs which have 
been laid by the Female, while they flit in the Water. In other 
Animals, where Things cannot be obferved in the fame manner, 
we know only that the Liguor of the Aa/e is conveyed into the 
Cavity of the AZatrzx, even as far as the Phalopian Tubes, where 
it is often found in fuch Animals as have been opened a little 
while after Coition; and we may prefume that it even paffes in- 
to the Ovaries, and fprinkles fome of the Eggs of the Female, 
It appears then that Impregnation proceeds from an Effufion of 
the Male Liquor upon.the Hgg; from whence we may natural- 
ly conclude, that the Effect produced by this Liguor upon the 
Eggs, is chiefly to convey the little Germ or Auimalcule, which 
is found in the gg after that time, and the rather, becaufe the 
/” Auimalcule may always be obferved in that fecundating Liquor. 
And we have yet more reafon to believe that thefe Avimal- 
cules, which abound in.the Male Liquor, are the Principles of Ge- _ 
neration, or the Beginning of Man, and other Avamnals, aswe — 
find them always conftant in the Lzguors which are included in — 
the Spermatick. Veflels of every Aumal, varying according to 
their different Species; but. we fometimes find them wanting in 
thofe Liguors, either through extreme Age, or when Diftempers 
have rendred them barren. hele cue ar at ue ch ed alah 
The Syftem of the Generation of Animals being thus ftated, 
we fhall reafon only upon conftant Facts; whereas the Ovarijfis — 
fuppofe that the Rudiments of the 4zimal are always inthe Egg, — 
although they cannot fee them, and moreover, that there is a 
fecundating Spirit in the Generative Liguor of the Male ; but 
the(e are uncertain. Suppofitions ;. for. according to them this Se; 
minal.Spirit mult be exceeding Swbtile and Volale;, And nevers 
thele&, among the Aguatick Animals, this Spirit, however /o- 
Jatile it is, is neither enervated nor diflipated.by the Waters 
with which this Liguor mixes it-felf; but this is alrogether.im- 
| ities i y “poffible,. 


-  guently barren. - 
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poffible: The greatelt part of F/b do not couple, but the Fe~ 
males cat their Eggs or Spawn, and the Males which follow 
them {catter their 4 over the Eggs. Now before the Waters 
have extended this Zigvor over all the Spaws, it muk necefla~. 
rily happen that the fecundating Spirit is diffipated, The Dit 
ficulty of Impregnation is {till more confiderable in Oy/fers and 
other Shell-Fi/h, which are faftned to Rocks, or the Bottom of 
the Sea, without having little or any Motion. The Milt of the 
~ Males is carried backwards and forwards at the Will of the. Wa- 
ters, and at laft by chance is brought to the Eggs of the Fe- 
males, and renders them fecund. What will then become of 
this Seminal Spirit, when it is tofled about from:place to place 
_ If Generation was brought: about by its-Means, it would furely - 
have time enoughto exhale, and then the Eggs of Oy/ers and.o-- 
ther fuch like $hell-Fi/h could not be impregnated by.it. 

But we fall avoid thefe two Suppofitions in our Syftem, and 
endeavour to produce more folid Arguments for the Generation - 
of: Auimals than the Ovaviffs haye done., And firft let us, exa-- 
mine if the Generation of P/ants does not.carry along with it ome - 
Analogy to.thatin-Aaimals 
_ Till the Hower begins to fade, we cannot perceive: any Body 
ot Germe of a Plant in the Embrios of the Seeds, or Seminal 
Veffels; nor can we difcern any Change inthofe Hmbri’still the. 
Daft of the Stamina is fallen. | 


This Duft-of the Stamina is necellary for Fecundation; fox 


in all Plants where thefe Stamina appear, if we cut them off be- 
fore they open,. the Frwits will not-come to Maturity ; or if they. 
fhould happen to.ripen, they are.without Germs, and are confe~ 


#4 


_. The Neceflity of this Du/fof-the Stamina for the Growth of 
the Seeds, for the bringing of-them to Maturity, and for ma- 
king them pregnant, is-confirm’d by the.Qbfervations of all Bo- 
tans upon the Pali or Date Tree, 1 
; is 


3 | 
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“This fort of Plant bears its Stamimaupon a different Tree from 
‘that. which bears the Frat; fo that one is ftiled Male, and the 
-other Female. Theophraflus, Profper Alpinus, and all the Bota- 
nifis agtee, that ifa Female Tree has not a Mole in itsNeigh- 
bourhood it does not bring forth Fra, or ifit bears any, they — 
rately come to Maturity ; they are ill tafted, and without Ker 
wels, and confequently without ‘Germs: But to bring this Frwit 
to Perfection, and make it fit to eat, Care is always taken either — 
to plant a Male Palm-Tree in the Neighbourhood, ‘or to cut 
Branches of the Male Palw-Tree, garnith’d with Stamina, and 
tié them to the Branches of the Female Palu-Tree, and then it 
produces good Hu. This Obfervation was confirmed to Mon- 
fieur Tournefort in 1697, by Had: Muftapha Aga, accurious 
Man, Ambaffador from T7ipoh to the King of France. 
_ There is one Objeétion which may be made againf what we 


have mentioned concerning the Paln-Trees; Monfieut Toarne- 


fort tells us that he has feen a Female Plamt of Hops produceSeed 
in the King’s-Garden, where there was never’a Male'Plant. Bue 

we may fappofé that the Farina or Male Dif? was brought to the 
Female Plant by the Wind from fome other Place; as in the 
Cale mentioned by Yovianus Pontanns, Preceptor to Alphon/o 
King of Naples, who tells us, that in-his Time there were two 


Palm-Trees, one of them Male, cultivated at’ Brindes; andthe 


other Female, growing in the Wood of Oftranto; that this late 
was feveral Years without-bearing any Pw, tillat length having 
out-grown and rais’d its Head above the other Trees of the Fo- 
reft, it could perceive, fays the Poet, the Male Pali-Tree ‘at 


Brindes, alchough they were feveral Leagues aftinder, for then 


it began to bear Frwt in abundance; and there is‘no Reafon to 
doubt but ic then begun to bear Fruit, becaufe it then received 


the Dujt.of the Svamina upon its Branches, which was conveyed 


by the Wind from the MelePalm. We may explain by this, in 
.a natural manner, that Fecwndty,; which fo much wc a 
| the 


é 
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the antient Phyficians, and which they attributed. to a Sympathy, 


or Love among Trees. Engh/b'd thus from the Author’s Ori- 


». |‘ A¥Female Palm for many Years had ftood, 
Lhe Virgin Ghry of Ortranto’s Wood, ‘ 
_» No vernal Bloom with Flowers her Branches dred; . 
- No Clufters her unfruiful Boughs eee ) 
Til diftant far, ia Brindifi’s faw Vale 
> Apirings She beheld the noble Male. | 
Tho diffant, yet the genial Power fhe feels ; 
Thro’ every Vein the fertile Humour trilts. 
| The pregnant Branches wow rheir Blofloms yzeld, . 
And every Bough with ripenimg Fruit is fill. . 


~ Te may be objected, that Ihave no fafficient Proof, that every 
Grain of this Def? is.a Plantula or Germ, fince the Microfcope 
- fhewsius that each Grain is in the Form of alittle Glbe or Egg, . 
either fmooth, or fer withPoints, fometimes bor’d through the 
Middle, *orof fome other Form or Manner. agree that it is dif- 
fieult to: diftinguifluin every: one of thefe little Grains of Du the 
Rudiment of a Pizar, becaule it is wrapt up in its felf, and. per- 
haps may becovered with a Membrane, or at leaft cloathedwith 
fome Refinaus: Matter; perhaps Time may difcover fome way of * 
Pee mAs Germ, or freeing it of its Covering; but al-. 
owing this to be only abare Suppofition, we may -agree that it 
is not altogether. unreafonable, fince it is not till after the Intro- 
-miffion of thefe little Bodies into the Pi/Hum ox Uterus of the 
Flower, that-we-can perceive any. Opacsy in the Semmal Vefels 
or Embrie’s of the Seeds, which.in their Growth difcovers to us 
that they are in effect the Germs of Plants. ts! | 
In fhort, what confirmsithis Hypothe/s is-its Uniformity wit! 
_ what we have difcovered relating to the Generation. of all living 
Bodies, “sii atiorn yn $ | After 
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After having eftablifl’d the Proofs of our Ayporbefis, Tamto — 
anfwer the Objections which may be made againflir, © 
Firft, Yt may be objected that an /x/eé# cannotquit its Nature, 

as an Infeéf, to take upon it that of a perfe? Avimal, = = 
It is an antient Error to make the Diftin@ion of Perfe and 
Imperfect Animals. Our Eyes. do not difcover the fame Parts that 
are in fome “4amals, in Worms, Butterflies, Flies, Bees, and 
other Jn/éé#s; fo that fome have thought fuch Parts were want- 
ing. We fee them take their Birth in Mud, Dungbills, putri- 
fired Flefbh, and rotted Herbs; which has made fome believe that 
thefe little Bodies had no other Origin than a Fortuitous Affem- 
blage of putrifying Parts of Matter, They have even believed © 
that larger Animals, {ach as Frogs, Wild Ducks, &c. had the 
Jike Beginning, without reflecting that thofe Azimals. were con- 
ftant in their Frameand Parts, which are always produced alike ; 
and that it is impoffible that Chance could produce: an Arange- 
sment of Parts always uniform and conftant. We ate obliged to 
the learned Mr. Red:, for having firft fet this Matter to rights, 
‘by giving us Proof that the Generation of Ju/ecfs comes from 
Males and Females, agreeable to the Syftem of Eggs, as it is a- 
‘mong all other Amal. Many learned Phyficians, and parti- 
cularly Monfieur Swammerdam, have begun the Avatomy of In- 
Seéts; and we are obliged to that great Man for having {hewn us 
that thofe little Azimals had Parts agreeable to ours, or at leaft 
did the fame Fun@tions; but as that Work was left unfinifhed, 
‘Monfieur Daverney has taken it up, and continues it with great 
‘Accuracy and Judgment, tracing thofe little Creatures from the 
Beginning to the End; and far from reprefenting /y/eés as [m- 
perfect Animals, he difcovers fo much Art and Contrivance in 
their Struéture, that they feem to be even more Perfeét than the 
moft confiderable Azimals. _ In Caterpillars, and fach Worms as 
change into Butterflies, and in fuch Reptiles as take Wig, it 
is furprifing to obferve the Changes which happen gata 
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the interior Struture of their little Bodies. An infinite Num~ 
ber of Parts, which were folded up, explain and open themfelves 
at the End of a certain time; fome becomeabfolutely ufelefs, dry 
up, and fall off; and others are alter’d beyond our Knowledge. 
Nothing can be more admirable than the Tracing of all thefe 
Changes. A Frogis a Fi/h in itsBeginning, named Tadpole; it 
has a great Head, the Mouth of a /4/h, the Finns and Tail like 
Fifhes; iv xefpires by the Gi/s, which are Lungs peculiar to 
Fifbes; fome time afterward its Zaz/ and Fas drop off, and its — 
_ Feet appear, which are as well adapted to Walking as Swim~ 
ming; the Fore-part of its Head, or rather its AZask, falls off, 
with its Gs; in the mean while, the Laags, which refemble 
thofe in terreftrial Avima/s, unfold and dilate themfelves, and be~ 
come expanded and very vifible, from almoft invifible Parts that 
they were before. May not we look upon this as an extraordi- 
nary Perfection, and even more than Man himfelf can boaft of, 
that Gift of Power in tafting Life fucceffively in different States 
and in dfferent Elements? | 

Thefe Confiderations may undeceive thofe who are prejudiced 
in their Opinions, that a Creature in the Rank of /u/eéfs can- 
not become a perfet#? Animal, efpecially if they reflect that for 
the moft part the State of Worms or Caterpillars is only a State — 
- of Paffage to bring them to another Form; fo that thofe Worms 
which are commonly ingender’d in purrify'd Hef, change into 
Fives; \ikewife feveral great Worms, which remain fometime un- 
der Ground, change into Beetles; Silk-Worms, and Caterpillars, 

become Moths and Butterflies; and 1 think the Boned fives is 
the only Species. which does not fuffer.a Metamorphofis. — 
_. This being premifed, we may regard the Form of the Worm 
or Animalcale in the Generative Liquor of Animals, as an \n~ 
- ftance of the Certainty of a future Metamurphofis. ; 
_ It may be objeéted in the fecond place, that] attribute an ima- 
ginary Inftiné to the little Avimal ox Animalcule, to make ie 
Mort | P rile 


- 
= 


106 A Philofophical Account of the = 
rife into its Cell: I confefs the Difficulty of explaining fo great 
a Myftery assthat. of Generation, without meeting a thonfand 
Obftructions and Queftions, which cannot be refolved without 
great Pains and Trouble; but when an Effe@ is fo evident that 
it mects with no formal Oppofition, it does not feem reafonable- 
to conteft it; fixch is the Difficulty in Difpute. -Inftin& in this 
place is not the Queftion ; for Ihave not attributed it to the lit 
tle dzimal as a Means whereby it is convey’d into its Cell, I 
know too well, that in Phylical Difputes.we muft make ufe of 
ecg Laws, and I hall endeavour to give fuchas are moft- 
robable:; Ne T9C74.5 10 Rien te ed ae a aren ana 
i The Heel Multitude of Aszmalcules{wimming ia this Li-- 
quor, which difpofes it {elf to overflow the Egg that is:prepared* 
_ to be impregnated, makes italmoft impoffible, that oneof them: 
at leaft fhould not reach the little opening of the Cicatricula; and® 
that from this prodigious Multitude there is not-aboveone which 
can find place; for the Cicatriculais not:capable of containing a- 
ny more; but if by chance it is big enough to admit of two, we 
thall find two Foetus under the fame~Covering, or elfe a mon-~ 
{trous double Fetus joined together: by fome part of the Body. 
This-is one Proof of rhe nines of this Syltem. CT CRIS 13 
Thirdly, It may be {aid that we carry our Thoughts too far, 
in fappofing thefe little Azzmalcules to be the Principles or fir: 
- Roints from whence Mankind-is derived, and that they may’ 
have been appointed’to fwim in the Seminal Liquor for other: 
Ufes: as for Example: They may be ees ‘to agitate that: 
Liguor, and.to facilitate the Exhalation of the Spirits. 
Bel des what Ihave already obferved of thofe who fuppofé a: 
powerful Sper in this Liguor, it feems much more natural to. 
me to draw this Confequence (¢. ¢.) That the Avimalcules which: 
are found in fuch vaft Numbers floating in a Liguor fo neceflary 
for Generation, are themfelves the immediate Caufe of Genera-- 
tion, and not to believe that they. are only remote. Taftruments + 
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of it; -becaufe we do not difcover any nearer Caufe. After this 
the Ufe which is affigned them is far from neceffary, and there 
isno Likelihood that there is any Probability in it; for every 
thing that is Lzgwid has in its {elf a motive Power, without ha- 
ving Occafion of fach feeble Affiftance, as that which it might 
_ receive from Avimals moving init; for is it not reafonable to 
fappofe that /2/4 were created in the Seas, or Birds were made 
to move in the Air, to prevent the Stagnation of thofe Liguids? 
the one is not more plaufible than the other. meet 
_ Fourthly, \t is faid that Conception, by means of the Azima/- 
cule, is difagreeable to the Sy{tem of the unfolding of the Vef- 
fels and Parts. But wherein is this Syftemof Unfolding more at- 
 tack’d in this yporbefis, than in the common Sentiment of the 
- Egos? If we admit that Adam had in him(felf all the Animatcules, 
‘as it were, incafed one within the other; do not alfo the Ova- 
rifts Sappofe in the fame manner that all their Ze gs were enclofed 
one in another, and contained in the Body of Hve? They can- 
not therefore make any Objections upon that Account, fince we 
may as eafily oppofe their Opinion of the Eggs. But to defend 
_both thefe Opinions againft thofe who are too much embarrafs'd 
by the Syftem of Unfolding of Parts, let them joinwith me, and 
~ confider how Nature acts in her Courfe, and they will fee how. 
the Syftem of the Unfolding of Parts is incumbred, but at the 
fame time muft agree to the Truth of ic, But let us now exa- 
mine what Mr. Dodart fays upon the Fecundity or Excreafe of 
Plants, in his Memoirs, inferted in thofe of the Royal Academy of 
Sciences for the Year 1700. \t is wonderful, fays he, that the 
Fecundity or Encreafé of Plants has been fo little obferved by 
- the World, éfpecially fince they are fo commonly expofedto the . 
Eyes of all People; not only the Natural Encreafe of Plants of 
‘their own accord, but alfo their Avtzfcial Encrea/e, produced by. 
Cutting or Amputation of their feveral Parts. This Ayzificial 
_Encreafe he proves to be no more than WVaiwral; for, as he ob-; 
“a sels) aed | _ frves, 
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ferves, the Art of a Gardener cannot give to’ Plants what they 
had not in themfelves, his Art only affifts them to-unfold and ex- 


plain thofe Parts which they were originally poffef@d of Here 4 


follows an Example of the Encreafe and Multiplication of a Tree 


by the Seed only, which is the laft Term and Object of all the = 


Produétions of a Tree: Pst Th SS PR. eae gee 
He fays that the Branches of the Elm are fo many Bunches 
of Seeds or Grains extremely prefs’d one againft the other; and: 
having taken an Elm of fix Inches Diameter, and twenty Foot: 
_ high in Stem, which was about twelve Years old, hecut offaBranchy) 
of eight Foot long; and neglecting the Seas which had been! 
_ fhaken off by the repeated Blows if the Axe, and the Fallof rhe. 
Branch, he yet found remaining on it 16450 Seeds. 
~ Wemay fuppofe that an Him of fix Inches Diameter muft car-- 
ry more than ten Branches eightFoot long; but fuppofeten only, 
then thefe ten Branches may reafonably produce, according to- 
the above Account, 164500 Seeds. All the Branches which 
are lefs than eight Foot long, taken: together; make a Surface’ 
more than double the Surface of the ten Branches of eight Foot;: 


bur fappofing them only double; becaufe perhaps thefe leffer ‘d 


Branches are not {0 prolifick as-the others, then all the Branches: 
_ together produce 329000 Seeds: 

An Elm may be fuppofed to live an Hundred Years; and it is- 
not reafonable to fappofe that the mean State of its Fertility fhould: 


be at the Age of twelve Years; we may then july reckon, that: he 


in an indifferent bearing Year. it will produce 329000, or may. 
well enough fuppofe 330000’ Seeds, which are little enough. A~ 
gain, we muft multiply this 330000 by the hundred Years Life 
of the Elm, which makes 33000000 of Seeds, which an Elm: 
produces in its whole Life-time, taking every thing at the low- 
e{t rate, and thefe 33000000 came all from one fingle Seed, 
But this is only the natural Produétion of the 7ree, which hath! = 
not yet produced all that it contains, i 2s) a i ae 
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If the 7ree had been headed it would have {prouted afreth from 
the Trunk, and at leaft produced as many Branches asit hadbe- 
fore in its natural State; and thefe new Shoots would not require 
more than the Space of fix Lines, or thereabouts, in heighth 
of the Extremity of the headed Trunk to fhoot from. 

At whatever Place, or whatever Heighth the Yree had been 
headed, it would have alway regerminated with equal Vi- 
gour; which is conftant, as appears by the Example of 
Dwarf Trees, which are continually kept cut almoft down to the- 
Ground. ! fees 

From hence we learn, that all the Trunk of a Tree, from the 
Earth, to the firft germinating of the collateral Branches, is fill’d 
with Principles or little Xwsbr70’s of Branches, which cannot pof- 
fibly-appear all at thefame time; we conceive them to be parted - 
by litle circular Rings of fix Lines in heighth, each of which 
in particular is ready to produce Branches as foon as an Amputa-— 
tion is made exactly above it: \ | 

All thefe invifible Branches: (although they are hidden) are no 
lefs exifting than thofe which appear tous; and if they were once 
manifeft they would produce an equal Number of Seeds, which 
-confequently they. muft already contain in little. print 

Now were we to follow-the Example propofed, there is inclu- 
ded in this E/#-as: many-times: 3 3000000 of Seeds, as there are 
Spaces of fix Lines contain’d in the twenty Foot height of the 

tem, that is to fay, fifteen thoufand eight hundred and forty 
Millions of Seeds; and that this Tree contains aGtually in its felf 
wherewithal to multiply and reproduce {uch a prodigious Quan- 
tity of Plants as would furpafs all intelligible Numbers. 

‘What will thofe fay to thefe Obfervations, who are aftaid of 
ever-burdening the Syftem of unfolding of Parts? Will they not 
__ be forced to acknowledge that their Ideas are too narrow for the 

infinite Forefight of the Creator in the Propagation of living Be- 
ings? But it is permitted at prefent, that our Reafoneven pene- 
a | trates 
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‘trates beyond its own Power, «where the Senfés have carried us; 
-and where they begin to abandon us, they-will plainly difcover, — 
that whatever their Senfes have fhewn them, is nothing in com- — 
parifon of that which may;hereafter be found out; for if we on- — 
ly fuppofe that each.Grain of a Zree contains in it {elf a fecond — 
Tree, which again enclofes the fame Number of Seeds; and that — 
we can never difcover a Grain which contains more 7yees, nor a_ 
Tree whic hcontains‘more or fewer Seeds than the preceding — 
Tree; then .confequently there is a Geometrical Progreffion 
of Growth, whofe firft Termis one; the fecond 15840000000; © 
the third the Square of 15840000000; thefourth itsCube, and ~ 
foon, ad izfmitum ; fo that our Reafon and Imagination would — 
in fome fort be loft, and fwallowed up in the immenfe Calcu- 
lation. Sein Baa - 
_ This prodigious Chain of Numbers ftrikes Terror in the Spi- — 
-rits of thofe who are not ufed to puth their Meditations to any — 
great Length; but thofe who are ufed to the Study of Phyfick 
-and Mathematicks, know very well that they cannot go far with- 
out meeting fome kind of Infinity, as if the Author of Nature — 
had been careful that his principal Charaéter. fhowd refide in e- 
very thing. ae ST Hine hots Pole ye hpeapT eos 
If then we agree with the Syftem of unfolding of Parts — 
in Plants, which I think there is noreafon to doubt of, we may — 
as eafily admit the fame in Azimals, and it will be fo much the — 
more demonftrable, .as this Sy{tem is the moft fimple of all o- 
thers; for if we once fuppofe that all Things were created at one 
time, as it is {eemingly intimated in that Paflage of Ecck/sa/fi- 
cus 18, ver. 1. Deus creavit omnia fimul, we need not torment 
our {elves to find out how organiz’d Bodies mayform themfelves, — 
which is no more than the unfolding and ‘explaining of their 
Parts one after another; where, onthe contrary, *twill always 
be found as difficult'to explain their Fortustous Formation, as it 
will be ro demonftrate thar Gold, St/ver, Copper, Steel, and me 
: ea 2! 
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mel, being put into a Crucible, the Parts of each Matter would: 


arange themfelves in fuch a manner, as to form a Clock or 


Watch. | 


 _-Fifikly, \tis objected; that the Auimaleale which begins to 
_ difcover it felfin the Agg after Conception, is not a Worm: But. 
this will be of Ufe to me in my Proofs. ana 
 Lanfwer to that, That if we could open the Crcatricala of the 
Egg immediately after Conception,. (that is to fay, as foon ‘as. 
the orm is entred*into that part) we might difcover that little 
Animal yet under the Form of a /Vorm ; but as it begins to grow- 


bigger almoft as foon as it receives a new Nourifhment in the - 
_ Egg, and as new Parts begin at the fame time to unfold them- - 


felves-in it; itis not ftrange to find it then alter from the Form~ 


of a/Vorm; and we may obferve the different States of its Pa - 


fage from that Form, to that of the Avimal which is to be pro-» 
duced. ary a | : 


With regard:to the Oblervations of the Fuetus; whether it be 


formed in the Ovavia, or in other Parts of the Matrix, 
avery little while after Conception, thofe Obfervations do not’ 

 deftroy my Ayporhe/fis: All that~cam be faid is, that the little - 
Animalcules, which are the Principles of Mankind, lofe the 
Figure of Vorms.alittleafter:they are entred the Eggs, and be-- 
gin to:take upon ‘them the human Form: - And as to that Obfer- 
vation of our learned Critick,- that Nature gives the molt perfeé# - 
Animals a longer time of Ripening, or. coming-to their laltState, _ 
although it is not a general Rule, yet neverthelefs it happens to’ 
be true enough in Mankind’) mgd 


Among the Obfervations of the Foetus:inferted in the Memoirs - 


of the-Academy Royal, -Mr. Dodart, in the Year17o01, has gi- - 
ven us one of the moft remarkable, of an Embrio of one and © 
_ twenty Days; it was then but feven Lines in length; and it was . 


difficulc to diftinguifh its Parts; the Head and the Trunk of the 
Body only could be difCerned; the Zghs and Arms were not yet un- - 
‘ 7 S cinh Ggaaalc aah | folded 
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folded; and the Head was one third of the whole Length. Caw 
we then fay that this Hrio had the perfe&t Figureof Mankind, 
or was entirely formed? and was it notin this State more liketo 
a Worm, which it was originally, than to the Form of Man? 
For we may fuppofe that the Headof the little Vormwasbecome 
the Head of the Foetus, and that the reft of the Body had been 
hidden in that part, which made the Tad of the fame Worm; 
but here I may fay that the orm isnot yet perfedly of theForm 
-of Mankind (to fpeak like our Author) at the End of nine 
Months, when he fhould come into the World; for we may fay 
that he is not in his perfect State till he is twenty Years old, 
which is about the time when an human Body has acquired all ~ 


its Proportions; which agrees with the Account of our Critick, 
who will not be furprifed, that a Worm may be changed into a 
perfet Man in fo long a Space of Time. 


Sixthly, In the next place they attack the Syffem of Plants, ¥ 
and object, that the Difpofition of certain Psfls, which leng- 
‘then themfelves beyond the Apsces, cannot therefore admit of 


or receive the prolifick Duff. 


I agree that fome Ps/fils aremuch longer thanthe Apes, and 
have their Ovifices a good Diftance beyond them; but this only 
happens in reverfed Flowers, fuch as the Crow Jmpersal, &c. 
where this Situation of the Pifillzm favours Fecundation; for in 
fach Flowers the Du? cannot fall from the Capfules of the Apices, 


without falling upon the Pz/fzls, which, in fome Subjects, are 


are pe with little Hairs, thebettertoretain the prolitick Duff; 


efides, moft of them are endued with a Glusinous or Vifcous: Be 
Matter. Inthe Zw/ip, and: fome other Howers, the Piffillam 
does not begin ro raife it felf above the Apices, till they are fall 


ripe, and have fcattered:their Du/f. 


I agree that it is not {ufficient to prove only that the: prolificks ef 
Duff of the Apices may fall upon: the: Pitas of the: Flowers; we 

— mutt condué: iv evem into the very Cells of the Seeds And Y 
own 
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awn that it is very difficult to comprehend how this Du? can get 
there; but becanfe we find a Difficulty in any thing, are wethere- 
. fore to conclude it is impoffible? and efpecially when we may ob- 


 ferve fo much Preparation as we fee in Plants towards the nee 
' fecting of the prolifick Duff in the Apices; as alfo how it is {cat- 
tered when it is full ripe, at a certain time, when the P2/z/s are 
ready to receive it: May we not remark as much Difficulty in the 
Generation of Avimals? when we find that the Entrance of the 

— Tnfundibulum ox Vagina of the Matrix in Birds is very diftant 
from the Ovaries. One can hardly imagine how the #ggs, when 
they detatch themfelves from the Ovaries, feek out the Overtures 
of the Vagina, although there is no doubt but they do. So all 


the Garniture of Flowers may perfwade us.of the Neceflity of the 
 prolifick Duff for impregnating the Seeds; and the Proofs which 


have already given may convince us of it. A few Obfervations, 
which Time may produce, will fet this Matter in a clearer 
Light. my yt AMT | | | 

Seventhly, 1am told that the Blofoms of an Apricock Tree, 
which were robb’d of the Apices by Versi, produced good 


Fruit. But are they aflured that all the 4pzes were entirely eaten, 


or whether they were deftroyed before they had {cattered abroad 

— fome of their Duff ? | i RAT 

_ Exghthly, We are not to fappofé that the Wind can be an In- 
_ termitter ia this kind of Fecundation. = : 

But is it more difficult to fuppofe that the Air is an Intermit- 


ter in the Fecundation of Plauts, than to make the Element of 


 Ninthly, They add, 


Water an Intermitter in the Propagation of f7/b, and chiefly of 
Oyfiers and other Avimals, which lie zmmevadble at the Bottom 
of the Sea? Pout ubdlupcaestes: Uf | | 

that if the little Grais of the prolifick — 


 Dufi were fo many Plants, they would produce as many Plants 


vas there were Gravas falling upon theEarth, And why then ont 
Rite: they - 
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they raife the fame Difficulty in the Lrguor defign’d for the Pfo- 
pagation of Animals? for, in thort, if the little Axwmal or Aut. 
malcule does not mect with a convenient Nourifhment in the 
Earth or Water to make it grow, and can only find what is ne- _ 
_ceflary for its Support in the Egg of the Female; neither can the 
little Germ of the Plant meet with a proper Nourifhment in the 
Earth to unfold its Parts, but only finds it in’ the Zmdrio of the 
Seed. -- | ik SEROUS REE aes Rb. fat eh 2 
If my Reader will examine carefully, without Prejudice, the 
feveral Opinions upon the Generation of Plants and Animah, 
and weigh well the Proofs of one and the other, and obferve the 
Difficulties which are to be met with in all thele Ayporbefes, 1 
doubt not but he will agree with ours, as it is the moft general, 
and has lefs Suppofitions than the others; and after all, I defire 
him to obferve that I lay this down only as an Aypothe/is, in 
which appears more Probability of Truth than any I have yet 
feen upon this Subje@ ‘oO tite ah 
There are two Things yet remarkable in Generation after the — 
Exes are impregnated. In fome Auimals the Eggs are excluded 
from the Body of the Females, to be afterwards incubated and 
fet upon, till che Creature is fo far perfected as to break its way 
through the She//, as in the Cafe of Birds and Fowk, which are 
‘therefore called Ovsparous:+ but the Cafe of Qaadrupedes is dif- 
ferent; the Foetus is not excluded from their Bodies, tillit has ta- _ 
ken that Form or Figure which it maintains to the End of its 
Life: fuch Animals are termed Veviparous, One might make 
yet feveral remarkable Diftin@tions among thofe created Bodies 
which are Ovsparous. The Eggs of Birds hatch at once into 
Bodies properly formed, agreeing with the Figures of their owa 
Race. The Spawn or Leggs of Frogs have feveral different Chan- 
ges before they gain their compleat Figure. The Eges of Bur- 
terfues and Moths hatch at firlt imto Caterpillars, and aes” 
hts SO ity Shape 


a Worksop NaAtTuRE I15 
Shape change into a Chry/alis, and from that again into the //y. 
‘The Seed or Eggs of Plants hatch at once into a Plant; tho’ 
indeed we may obferve in fome of them a confiderable Difference 
between the Seed Leaves, and thofe which they are adorn’d with 
when they fhoot out their S%a/ks and. Branches, The Ear Leaves, 

ior thofe next the Root, as I have already hinted, doing the fame 
Office to the Virgin Plant, as the Breafis or Dugs of the Mother 
Animals do to their Young, 2 e. to furnifh them with their firft 

- Nourifhment, and fupport them till they can find a fuitable Food 

in the Earth; and this is fo certain, that if we take away the Kar 
Leavesiof a Plat, {oon after it has made its firft Shoot from the 

Seed, the Pla: will die in a fhort time. The Eggs or Spawn 

of Hifh hatch and become //h at once; but in fome of this 

Race (lam told) the Eggs or Spawn are not impregnated till 

after they are excluded from the Bodies of the Females. 

._ Iv is obfervid by fome great Men, that the Azimalcules in the 
Seminal Liquor will live feveral Days after: the Death of their 

| Male Parent ;. and even fome have gone fo far, as toaflirm, that 
. thele Avimalcules will remain ‘alive in the Matrix of the Female 
two or three Months after the Liquor has been lodgedthere, al-. 

tho’ they had not the Advantage of the proper Nidus or Egg- 
Nef to afford them any help, and then conclude that thofe Parts 

may be impregnated. by {achisdhe ridleude two or three Months 

after Copulation, which (as they fay) is the Reafon' that fome 

| Females axe longer between the time of Coupling with the Adc, 

and the bringing forth their Young, than others; fo that, ac- 
cording to their Syftem, fome of the Human Race may bring 
forth eleven or twelve Months after they have been with a 


‘Male... 


-, To.confirm the Syftem. of Generation by the Avmalcules in 
the Male Liquor, we may obferve, that in’ fach Avimals as are 
not yet arriv’d at their higheft Perfeétion, the Male Liquor in 
oe faite Geers | ) phens 


_& 
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them is wanting of Azimalcules. If we examine the Teficules of ~ 
fmall Chicken, or any young Bird or Fowl, foon after hatching, 
or any Azimal newly rough into the World, the Male Zi- 
guor has not any Azimalcules in it, no more than can be found 
in the Semimal Veffels of an extream old Man, or any Crea- 
ture that has been worn by Diftempers; but we never fail tofind — 
them in vaft Numbers in fuch Bodies as are full grown, andina 
vigorous State of Health. Bat I fhall conclude this Account of 
Generation, with obferving only, that the Ege of the Female, 
before Impregnation, feems to poflefs a Degree of GrowthorLife, 
fomewhat like that in Adinerals; when the fame Egg isimpreg= 
nated, it then poffefles a kind of Vegetatwe Growth; and takes 
upon it the Amal Life and Growth as foon-as it quickens, at 
which time it only begins to enjoy the Power of Sen/ation. = = 
We come now to obferve fuch of the four-footed Race as are 
Amphibious, or live as well upon the Land as in the Waters; 
Such is the Hypopotamus, or River-Horfe, whichis found about 
the River Vile, which Creature is as big as a large Bull. There 
is now one of them well preferved at the Phyfick Garden at Ley- 
den. After this the Orter and Beaver may be obferved, as Avi- 
mals which: inhabit Pools, Ponds, and Rivers of little refort, - 
whofe Prey is chiefly upon 77/. And next thefe the Seal or | 
Sea-Calf may well enough be placed, as it much more relates to — 
Quadrupedes than the #i/h kind: Yt is Vrviparous, and thinly 
eloathed with Hair, and likewife fuckles its Young; but its Ta 
and-Finn-like Feet declare it to inhabit the Waters, for the moft 
part, being rather contriv’d for {wimming than-for walking or — 
moving-upon the Land. ua 
Having now confider’d the principal Parts of QOuvadrupedes, and 
given fome Account of their Ufes, I am led naturally to-treat of — 
fach-Creatures with four Legs as are partly: Aaimal, partly Ji- 
fettal, tach as Frogs and Toads, id this 
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ag -Tfappofe it may be wonder’d at, that hithertol havenot men- 


 tion’d Mankind, who is fo remarkable a Creature, and Lord of 
all the reft; I confefs, was I to have placed him where the Parts - 
of his Body- would moft agree with thofe of the created Bodies - 
-_ mention’d in this Treatife, I muft have fet him in the middle of — 
this Chapter; but I fuppofe my Reader will excufe me, if I thew. 
him fo much regard, that I rather {peak of him in the fumming 
up of my Scale, than let him be encompafs’d with wild Beafts. 


Explanation of the Plates xelating to rbis Chapter; 
PLATE x. 


Fig. 1, The Head and Legs of a Cat, fetting forth the Difpofi- 


tion of thofe Parts in moft Beafts of Prey. 


Fig. Il, The Head and Legs of a Moule, fhewing the Diffe> - 


vence between the Claw-footed and the Talori-footed Beafts, as 
alfo the Difpofition of the ‘Foints to help them in their Motion, — 


ae > Hig. II. Te Head and Legs of a Horle, iz which we may ob- 
Serve the Strength and Manner of its Fointing, and the whole 


i" | coe one Horny Subfiance, difpofed as well for its Defence as 
Wy) for bard Latour) 2 29 ALT Le | 


iad Big i Bi 
. Fig. ly The Man-Tiger; from Afcica, > 


ae uf Fig. WI. 4 Monkey of az extraordinary. Kind; from Mr. Ran- - 
Oe) dalisi77\Channcl-Row. Supe cee. | 
Fig. Wl. Zhe Head and Legs of @Spaniel, bemg ¢ Continuation 


a i : of the Claw-footed Kind. 
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Bee ju, ees Fig. I. The Head ae ob a 
: Soft ina Animals, with out Hort 
| Z Fig Il. The, Head and I rs of 


Fi il. The eae ey Legs of. a 4 : 
the igh Pe Annual Horn’d a Stag, 2 Vs | 


Sh | « + ea bel ho “4 oy 
ye i A TE 


. Fig. I. Zhe Elephant}- Drought from 2Fo 
~ Indies, whofe Tusks are uot yet Ue OF 

of this Creature always . , 

: at Horns. than Te 


| IL Zhe Head and Leg 
with wrreqular twifted . Horns i, are Bae 
. ls Big ML The Head andiLegs of a Sheep,| being.an | 


which produces curled. Zeifted Horns...) von dyanite © 
| Fig, IV. Zhe Head and Legs of aBull, fe erving. aS an t 
ae % of 1 the finooth Horn’d Ti ibe, Ue Horns : are ‘Porembaal, 
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Pas. eA By x 
Of Frogs, Toaps, and fuch Creatures as are 
partly Animal and partly Infectal. 


tHE Creatures which are the Subject of this Chapter, are 
Bin fome refpedts like the 4iimals treated of in the receding 


ages, and in other things are analogous to Ju/eds: They agree 
t 


a ig 
_ with the former in the number of their Legs, and the Method 


E of their Coupling, only that in thefe the Male and Female are 
 join’d for three Days, and the Quadrupedes already mention’d 


‘are not fo long in'that AG. Their Hefhy Parts are likethofé in 


2 : _ Animals of the four-footed Kind; but the many different Chan- 
____ ges they have between the Spawn and the perfect Frog, is as re- 


markable as thofe in the /#/éf# Race. “Again, the Frogs fleep, 


, or are Jaid up in the Winter, ‘as are the longer-lived Jn/ecés: And 
__. their different Degreesof Life, within and without the Waters, 
_ make them fomewhat analogous to Gyais, which live their firft 


‘Stage of Life in the Waters, and theRemainder of their time in 


another Element. 


- syremarkable, tho? fome will har 


ah ~The Difference between the agate in England is ve-_ 
i 


y allow any, which I fuppofe 


Beit proceeds from their want of Obfervation. They will have it that 


_- Loads areno more than Male Frogs, or that all Frogs that have 
black Backs are thofe which we ought to call Zoads; butI hope _ 


to fet them right in the following Accounts of both. 

+ "Phe Skiz of our Exglifh Frogs is f{mooth, their Motion nim- 

ble and agile: one fort has the St of the Back of -a dark Co- 
four, and the other isyellow, mark’d with Specks here and there, 


The Sin of the Toad is cee and ‘knotted, and its Motion is 
heavy, dull, and crawling: the dind Feet of the Frog are webb’d 


~ 
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Tike thofe of a Goofe; and Frog Ses is large as Peafe, and 
4s brought forth in a clump. The Feet of the Toad are not 
webb’d, and its Spawz-is {mall, and chain’d together. Toads 
will live in damp thady Places without ever entring the Waters; 
_ but Frogs cannot live without them.’ The Voice of the Toad.is_ 
much coarfer than that of the Frog, and its Method of Life in 
many things different. A Toad will live a long timein the Air- 
Pump, after the Air is exhaulted ; but'a Frog will die in lefs than 
half the time... We have Inftances of Toads that have been ta- 
ken out alive from the middle of large Blocks of hard Stone, 
And I was once Eye-witnels of a 7oad which was faw’d out of the 
“Center or Heart of the Trunk of a large Oak; but I have never 
yet heard of any /vog that was thus enclofed. It is reported 
that an angry Toad will pifs a fort of venomous Liquor, which 
is injurious to any living Creature it touches, but efpecially to 
Mankind. Thad once.oneof them, which{fpouted fome of this 
Liquor in my Eye, but! received no Damage from ic, perhaps” 
becaufe J immediately wafh’d it with fair Water at a Pamp; but 
-we do not find that Fyags ever produce a Liguor of this kind. — 
“Tis common in France, and fome other Countries in Ewrope, to 
eat the hinder Legs of Frogs as a great Dainty; but I have not 
yet heard of any that have been bold enough among the Euro- 
peans to feed upon Toads, unlefs fome few Mountebanks, who 
have done it to fhew the Excellency of their Antidotes. I have 
often heard that the People of China fell Toads in the Markets, — 
of avery large Size, and hold them to be great Dainties; but I 
fuppofe they are rather Frogs than Toads, and have only been — 
thought to be of the latter Kind, for want of Knowledge enough — 
~ of the material Differences which we find in one and the other. 
Upon the Alps there is a kind of Toad about four times 
larger than our Hagli/h Toad. And I have feen in the Cabinets 
of Mr. Seba and Dr. Ruy /b of Amflerdam, many Kinds of them — 
well prefervd, and great Variery.of Arogs with long Zaz/s, curl © 


Ears, 


tS 
an 
we 
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Ears, and their Backs mark’d with various Figures, n the firft 
of thefe Cabinets there is a remarkable Set of Frogs, which, from 
the Form of the common Frog, differ in the Frame of their Parts 
gradually, till the laft is of the Figure of a Fz/h, which Grada- 
tion of /yogs may ferve to adorn the next Work I fhall write of 
_ this Nature. It will be fafficient for me at prefent to give my 
_ Reader an Account of their Generation, and of their gradual 
Alterations from the Spawn, till they become perfect Frogs, as it 
was obferved by that accurate Anatomift, Dr. Douglas, F.R.S. 
_ to whom I am likewife obliged for the following Account, v2. 


Of the curious Strutture and Confiitution of the Genital Parts in a. 
wae: wk Female Frog, fw// of Eggs. ' 
_ OF all the conftituent Parts of this defpicable, loathfome, lit- 
tle Animal, there’s norie more artfully conttived, nor fo curi- 
oufly framed, .as thofe that ferve for propagating the Speczes in 
both Sexes, but efpecially in the Female; and from the great A- 
nalogy and Likenefs, that’s between thele in this little Ayzmal, 
and thofe in Women, we may draw a moft convincing Argu- 
_ ment to ftrengtheh and enforce their Opinion, who maintain 
the Syftem of the Liggs. ° 7 wren: | 
Two Ovaria’s, two Ovidudus’s, and two Userns’s, arethePar’ 
to be deferibed:, § 9 et 
The Ovavia are two large vefieular Bags, formed of a thick 
glandulous Membrane, with a Cavity within very apparent, if 
you diftend them with Wind. ; 
Each Ovarium is placed about the middle of the Abdomen, la- 
terally on each fide the Spe, being faltned by Blood-Veffels and 
fibrous Connexions to the Me/éntery, about the upper part of 
each Kidneys, 2 2 A sonido | 
. Their Bignefs varies according to the Number and Magni- 
tude of the Ages they contain;. for jult after they have drop’d. 
off. they look flacid, being contracted into .a natrow Compas, 
feel feft and flimy, aiid appear ofa yellowith Colour, having a 
ers | R Oe number 
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number of little black Specks or Points here and there inter- 2s 
mix’d;. but when the Hggs are come to their Maturity and full 


Ripenefs they are very large, and look of a black Colour fpotted 4 
with white, very much diftending the Belly. hae) ae 
The Tubes or Ovidutts are two long Channels or Pipes lying 


on the Sides of the Be//y, between the Lugs and the Werz. In — i 


their natural Situation they are rolled up and faftned together by 
a Membrane, asby a Mefentery, pai: feveral anfra@tuous Gyvi, 
or winding Circumyolutions, not unlike the {mall Guts in little — 
Birds. he baka | ‘ | 
Thefe, as well as the Ovaria’s, differ in Bignefs and Colour, 


according to the Seafons of the Year, and different times of Ge- 


{tation ; for juft after all the Ovz/a are paffed, they are flender, 
and very fmall, of a yellowifh Colour: However, if they be 


thrown into the Water, they fwell and become fomething big- 


ger: But juft before the Ovvla are loofened, they are as big as a 
Goofe-quill, of a whitifh Colour; and if they are then thrown 
into Water, they will, in the Space of one Night, - fwell fix 
times bigger, and in a little time after they will diffolve into a 
kind of Mucilage or Gelly.. The Infide of thefe Tubes are co- 


vered with a thick, flimy, glutinous Matter, which befmearsthe 


Ovdlain their Paflage, and afterwards ferves for a dus, if not 
for Nourifhment alfo, to the little Auzmals or Tadpoles, ali 
whofe perfe& Lineaments are wrapped up and contained in thefe 
Ovula, as it were, in Miniature; fo that when all that roapy, 
vifcid gluten, feparated there by the Glands, is rubbed off, they 
muft needs leffen in their Bulk. a > 
The Beginning of each Zuée is upon the Septum Tranfverfum, 
juft under the Lodes of the Lungs near the Heart; it opens bya. 
pretty large Orz/rce, and its Subftance, for about half an Inch, ~~ 
is membranous, with fome Strie or Ridges appearing upon it, 


‘The Uterus is made up of a very thin and tranfparent Mem-- 


brane, being divided into two diftinét Cavities by a Septum, and 


each of them opens by a particular Orifice into the Refum 


fo- 
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fatefiinum, which paffing over this Bag, braces it down, and 
makes it bulge out on each fide. : Strait ay 
- When the Ovala are come to their full Maturity, they are 
detatched from the Ovariwm, and being loofened, they fall into 
the Cavity of the Abdomen, where they float about for fome 


time, till by the Motion of the Sterum and abdominal Mi/cles, 


being much affifted by the conftant and long Compreffion of the 
Male Frog, (which, according to the Obfervation of the curious 
Swammerdame, rides upon the Back of the Female for forty — 
Days compleat, clofely embracing, and clafping round its Body 
with its Fore-/egs under hers, joining its Claws upon the Steam) 
being received into its gaping Orifice, the fame Motion does 
forward its Progreffion to the Users; and it’s not improbable, 
but the Tzée it felf may have fomething of a vermicular Motion, 
which may be of ufe in propelling the fame ; after they have been 
fometime in the Uterus they are. difcharged, ffatis temporibus 
per Annum; the Male being ready, at that veryInftant, to be- 
fprinkle them with his Semen, in order to impregnate and ren- 
der them fruitful. ; 


_ We find in the common Female Hog, that the Ovaries {pread 
themfelves almoft over its whole Back, and even reach within 
a very little of the Head, which I believe is common toall of the 


_ Frog kind, altho’ they do not always produce their Young after 


the fame manner. The curious Swrizam Frog, which Madam 
Mariana of Amflerdam bas publifhed in her Hiflory of Surinam 


— dnfelts, brings its young ones perfeétly fram’d into the World, 


after they are hatch’d in certain Cells, within the Siz of the 
Back. Sir Hans Sloane has one of. thefe Creatures in his Cabi- 
net; and we may find others of the fame in the Collections of 
Mr. Vincent at Harlem, Dr. Ray/b and Mr. Seba of Anflerdam, 
and at the Phyfick Garden in the fame City, in.which Cabinets 
of Rarities I have obferved this Frog in three different States ; 
frit, the Pores of the Back Sk were all clofed, excepting three 

Wk = R wiry be : or 
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or four, which began to be forced open by the Beggs lodged in 
Cells below them. The fecond had all the Pores i in the Shia of 
the Back fo much opened, that I could: plainly difcern the 
Poiats of the Fggs within them; and the third had ee ones 


perfectly formed in all thofe Cells in the Back, as it appears in ag 
the Figure of the twenty fecond Plate. I chufe tather to vank it 
with Frogs, as it is Web-footed, and an Inhabitant of the Wa- —_ 


ters, than place it with the Toad: Race. mat Ss 

From what we have here faid, it appears that Frogs and Toads 
partake of many. Qualities obfervable in Lnfetts, theugh notin 
every refpet; but as they agree with them in fome Particulars, i 
I fhall next confider thofe Infectal Bodies, which vey be ftiled 
irregular [y/es, 


Explanation of the Feu es relating to this Sede 


Br RUT ES SKOXC BAR 
ae this Figure I. A. the Parts of Generation im aFemale Englifh 
Frog ave delineated, being firft taken out of the Body,. and. 
hance anded, 
e Tuba Uterina or Oviduct /eparated LaeAY its 
serie Dal drawn out to as Sull length. 
1. Lis upper Orifice. 
2. Lis opening into the Uterus. 
3. Some of the Ovula Sfiicking in its Cavity. 
The Ovidu& of the other Side. 
Part of the membranous Mefentery left on. 
The Circumvolutions and Windings of the Tube. — 
The empty Ovarium. 
The Uterus diffended with Eggs or Spawn, bi lhl of a 
blacks/h Colour at the Sides, but whiter, in the Mz 
 E. Zhe Inteftinum Rectum cat “pen, and turned back on the 
Sides of the Uteri. ie 
6. The Sinall Orifice ov 7 Opening, by which the, Ovula pa fron a | 


ye Uterus, a partts. 
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me The Sphinéer Ani. 
8. Zhe Levator of the fame. 


9. The Velica Urinaria divided and laid back. 
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In this Plate ave reprefented, in Seventeen Figures, drawn 
from the Life, the flow and gradual Epigenefis Ranarum ;. 
_ that 1s, all the remarkable Changes, and the feveral Grada- 
tions that ave obferved im the Growth of a Frog, from the 
. Ovum, or Spawn, 20 a compleat and perfect Animal. 
N° 1. Exhibits anOvum juft fpawned, and taken out from the 
Heap, or as it appears when x drops from the Uterus in a Clu- 
fer, having a round black Speck, or punétum nigricans, 7 the 
Middle, whiuh is the fuft Rudiments of the Tadpole: The Outfide 
of this Sporis of a whitifh Colour. | 
N° 2. This Number fhews the Ovum, after it has lain fome~ 
Days m Water, furrounded with its gluten, or a viftid, glewy 
Subfiance, commozly called Sperma Ranaram, or Frogs Spawn. 
N° 3. Here the black Speck has changed its round Figure into 
a longifh one, being curved, and fmaller at one end than the other. 
N° 4. fathis the Gyrinus, or Uitle Animal ss growsdigger, and 
the Pellicula, or thiz Membrane, that contains the vifcid Subfiance,. 
appearsvagged and tore, asif Cobwebs hung to it. 
N° 5. The glutinous Humour, that inthe preceding Figure.was. 
Snooth and even, appears in this, tobe hollow like a ftoned Raifin. 
N° 6. This Number fhews the Gyrinus (which now has put on the. 
; mhege of aVermiculus, or litle Worm, called properly a Tadpole, 
and by our Country People aBull-head) fticking by its Mouth to the- 
glutinous, alimentary Subjtance. After the Vermiculus had under- 
gone this Change, I firft obferved r¢-t0 move us Tail, and become a: 
 fuimg Animal. able Nile Be | 
NY’ z. Herewe have exhibited the litle Tadpole detarched and* 
freed: from thevifiid Matter, that aot only ferved for. its Nouri{b-- 
ment, being received wt at its Mouth, for it had norbing-analogous.to» 
Oe ae aa ? the? 
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the Vala Umbilicalia, to convey it that wary, but alfo for @ Bed to lye 
on while weak and tender : here are likewife obfervable, aHead, Bo- 
dy and Tail, with two little Sharp Pointsnear its Heads © 
N° 8. This Figure represents our Gytinus. much bigger, with a 
thicker Head and Body, anda longuarrow Tail; and being touched, 
was able to move it felf in the Water very nimbly and quick, like 
afmall Eel; and from this frequent whirling round in the Water, 
this little Creature is named as above. 

N° 9. La this Tadpole you may perceive fome of the Windings 
and Circumvolutions of the Guts, through the thin tran/parentSkin, 
and other Luteguments of the Belly, Mwy rus AM PE 

N® 10. By this Fegurvethe fame Animal zs reprefented in a dif- 
erent View, inwhich it appears tobe lefs thar the former. ~ 

N® 11. Herewe may with Pleafure obferve the two hinder Legs — 
Senfibly budding out: the Vail, which, like aRudder, ferves to fleer 
or move its little Body, 2s very large; the Sides or Edges of it are 
thin and tranfparent; and down its Middle there runs a thickifh 
hard Subfiance of a brownifl Colour. int 

N° 12. La this View we fee the hind Feet Jonger, one of the Fore-~ 
legs half out, andthe other juft beginning to protuberate thro rhe Skin, © 
x N® 13, 14, 15. Doall reprefent the Tadpole, gradsally grown 
PURE ATS iad 9 , HIE wks 9 ioe 
N° 16, Here the Gyzinus, or Tadpole, 7s zow undergoing its laft 
Change ; and as fion as theTail,which isnowalmoft wore off te aS: tump, 
as quite loft, wt affumes the Denominatien of a perfect Frog, which 

N° 17. Reprefenteth to our Byes 

o he el wAty Daeay ORL 
Fig. I. Zhe Frog fully perfected. | 
Fig. Ul. Ze common Englith Toad. _ Aisa 
PLA TE Re 

Fig.1. Zhe Surinam Frog, /hewimg the Manner of its bringing 
ws young ones, perfectly forn’d, out of the Pores, in the Skin of 
tts Back, ea 5 CH AP. sae 
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CHAP. XL 


Of Sta 11s, HARTH-W ORM; CENTIPEDES, 
 Mivirpepes, Servers, and Infects with-. 
out Wings, which may be ftiled Irregular Infects.. 


T HE Contents of this Chapter have very furprifing Particu- 
lars, differing almoft in every thing from all other created 
Bodies. The Swa:s, which I fhall firft treat of, have indeed 
fome little Affinity to Azizmals, fach as the hatching of their 
young ones at once perfectly form’d; they are Oviperous, but 
the manner of their Coupling is extraordinary: Every fingle 
Snail poffefles the generative Parts of both Sexes, and makes. 
ufe of them equally when they couple: The Situation of thefé. 
Parts is on the left fide ofthe Head; but are only to be difcove- 
red when they are generating, which is about the middle of 
May ; they remain in Copulation abont twelve Hours, and are 
then hardly to be feparated without wounding their Parts: about. 
‘three Weeks after this AG is over, they make their way into 
‘theEarth, and lay their Aggs in’ Knots of about thirty in num- 
ber, near four Inches deep; for this they commonly make choice 
of a moift, fhady Place, in which Station their Kegs are hatch’d 
in about a Month, and the young Swazs then appear above 
Ground. ‘The manner of their meeting to couple is well worth 
obferving; in dewy Evenings, or after a Shower of Rain, they 
crawl upon the Grafs in acircular manner, making feveral Rounds, 
till they come near enongh to one another to hit their Defign;. 
- Lhave obferved them fometimes make above twenty Turns be- 
fore they could join. The Dew Suails, and ‘what the Garden-- 
| : . "SIS y 


j 
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ers call S/ags, have all of them the fame Mode of Generating as ie 
wwe obferve in the Shel Suail, which is of feveral Kinds, with re 
gard to the Confiftency of their Flefh, andColour and Variega- 
tions of their Shells; but upon their firft hatching they are fo 
very tender, that the Weight of a few Grains would cruth them 
out of Form; and it is hard at that time tomake any Diftin@ion 
between the different Kinds. Their Fleth is of a {pungey Tex- 
ture, and the Juices which afford it its Nourifhment are vifcous 
which I fuppofe may be one Reafon why the Motion 
of, Snails is fo very flow, that kind of Juice being of too 
thick a Subftance to circulate quickly. I have been informed, 
that the moft intenfe Cold, which can be produced, either by 
Nature or Art, cannot freeze the Juice of Swath; but I think 
all vifcous Matter is hard to be congeal’d; for I do not find 
that Bird-lme, if it is in any confiderable Body, will freeze, if 
it be expofed to the coldeft Air, no more than the Berries of the 
Mifletoe or Vifium, whofe Seafor of RipenefS is in the coldeft 
time of the Winter; but other Seeds, whofe Juices are more g- 
queous, are {poilt by a little Froft, The Food of all this Raceis — 
tender Leaves, and young Sprouts of Plants, which they devour, 
by means of a Tooth-like Body growing in their upper Jaw, 
~ with which they rather fcrape the Leaves to pieces than mafce- 
sate them; for there is no fign of any Teeth in their lower 
Jaw. In the twenty third Plate I have given a Figure of the 
| Teeth, but efpecially of the generative Parts, asthey appear at 
the Time of their Coupling; both done with a Microfcupe. = 
The better to difcover the Degree of Life in thefe Creatures, 
whofe Circulation of Juices feem {low enough to come nearer to a 
State of Stagnation, than the Motion of Juices in other Animals, I : 
have endeavour’d to find ont the Situation ofthe Heart, andtocom- 
pareitsMotion with the Beats of a Pendulum. The firftSubjeé I Bo 
smet with, which gave me the View of this Part, was a {mall Pree x 
jute 


a od . ‘i 


- 
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gui hatch’d, whof Body and She// were fo tranfparent, that I 
could difcern its Beats to be diftant about three Seconds; but as 
I fuppofed the Juices in this were much more fluid thanin the ol- 
der aah I had recoutfeto fome of the largeft Icould find; but 
their Shel/s not being tranfparent, Iwas obliged to take them off 


as well as I could, without wounding the Szaz/s; and then on 
their left Sides I plainly difcover’'d the Beats of the Heart to be 


about five Seconds of time diftant from one another, and three 
 Houts afterwards about feven Seconds, tho’ fome of them were 


_ then ftrong enough to begin therenewing of their Shells, which 


they.effect, by flinging out a large Quantity of vi/cvus Matter 
thro’ the Pores of that part of the Body which had ‘been en- 


caled before. The Motion of ‘thefe Creatures is perform’d by 
__ xepeated Undulations of their flefhy Parts, without the re of 


any Feet that can difcover; this undulating Motion prefles a 


vifcous Matter our of their Pores, which ferves to give them hold 


of anything they crawl mpon, and-helps them in their creeping 


__-upithe Sides, of Valk or Trees, and even when they reverfe their 
Bodies, and ereep upon Cezdgs with their Shell downwards. But 


it is obfervable, that.a Sxaz/ feldomthas any Motion but when it 


_ isin fearch\of Food, \or!is about:Generating, and then it is on- 


~ 


ly whencthe Gronnd:is wet, and it hasOpportunity of {applying 
its loft. Juicesby frefh Food. -I have remark’d, that when a 
Sxail is obliged to, pafs-over ardry dufty Place, it lofes fo much 
of its.eufoous Juice, that it can hardlyirecover itagain.§ 
.. The-nextilcamitoctake notice of isthe iFarth-WVorn, whofe 
Shapeis long and round, :and their Bodies compofed of feveral 
Aynw:, jointed in one another, upon! fome-of which fome curi- 


“ous Men haverobferv’d little Fees or WAfperiies, with which it is 


fappofed they take hold, of the|Ground as they creepialong. This 
repiile Motion, as Dr. Ty/on obferves, may be explain’d by Wire 


— wound on alGyinder, which whencflipt off, and oneEnd extend- 
ed.and, held-falt, svillobring the other nearer it. | In.this manner 


—the 
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the Earth-Worm having fhot out or extended its Body; (bya e 
fort of wreathing) it takes hold of the Ground withits {mall Feer, 


and fo contraéts the hinder part of its Body. Thefe Creatures 


cannot bear Heat no more than the Swass, and. feldom are 
{een out of the Earth but when they are difturb’d, orwhenaDewy 
Evening or wet Weather invites them to couple, and even then — 
they do not entirely quit their Holes, but extend their Bodies as 
far asthey conveniently can, toreach oneanother, andcouplemuch 
after the fame manner as Svaz/s, z. e. by performing eachofthemthe 
Male and Female Duty. Butt havenotyetbeen niceenoughinthis 
Enquiry, to determine whether they are ef Sos Fwiparous, 
After thefe we may next take notice of Fointed-Worms with 
many Feet, which are call’d Centipedes and Milipedes: thefe 
have always their Habitation in fhady moift Places, chiefly in 
rotted Wood, and under Logs, or amongft Rubbifh. Our Hvg- 
lif Kinds of Centipedes are about two Incheslong, confifting of 
about thirty Forts, every one of which has two Legs, as {mall 
as Hairs, fo that they have in all about fixty Legs, which 
they move alternately ; and yet for all this mighty Number are 


but flow in their Motion, compared with other Jv/e@s.. Inthe 
Weft Indies there is a kind of Cemtipes about eight Inches long, 


when it is full grown, whofe Figure I have taken from one now 
in the Royal Society; but how. thefe Creatures are produced, I 
have not yet had an Opportunity of obferving, no more than 
the Generation of he Creatures call’d Millipedes or Wood-lice, 

which, tho’ they bear that Name, have not above half thenum- 
ber of Legs that we obferve in the former: their Bodies are co- 
ver’d with Jormted Scaley Subftances, which give them fomething _ 


of the Figure of an Armadillo; but I never obferve the Parts of — ‘a 


thefé to alter as thofe do among the regular Ju/e#s, which fhall 
treat of in the next Chapter. Weaver iic, ae P 
I come now to mention the Spiders, another Tribe of Juels 


which is very numerous, there being above a hundred and forty 


different 
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different Kinds of them in Axgland only, as the curious Mr: 
_ Dandridge of Moorfields has obferv’d and delineated. *Tis ob- 
fervable in this Race, that they are all wanting of that part which 
we might properly call the Head. As the Bodies of regular Jy- 
_ feéts are commonly: divided into three Parts, (viz.) the Head, 
the Stomach, and the Tal:. Thefe for the moft part have their 
Bodies divided only into two, refembling as it were the Bodies of 
Bees or Wafps without their Heads; but about the place where 
the Head fhould be -fet upon the Bodies of Bees or /V alps, i. e. 
the Paflage immediately into the Stomach, we obferve two 
_ Feelers or Antenne, with Tooth-like Faws, for the pinching 
and mafcerating their Food. Upon the Upper-fide of the fame 
part we difcover their Eyes, which are commonly eight in 
number, and differently placed, as the Spiders are of different 
Make. The Long Legs, which is of this Tribe, has its Body un- 
divided, and no fign of any Head no morethan thereft. Mr. Daz- 
dvidge obferves that this Kind has but two Eyes; andI have not 
_ remark’d that it is fond of Motion, but remains conftantly in the 
fame place where it is hatch’d, unlefS it be provok’d or difturbed, 
“Tis remarkable that all our Exgli/h Spiders have eight Legs; but 
thofe which we receive from the Weft Indies have ten. Amon 
Spiders we may further obferve, that as they are of different Clate 
fes, they have different Modes of Motion, and of catching their 
Prey; one of the fmaller fort jumps from place to place; another 
Kind, after running about a Yard, makes a full {top, and then, 
_ running about the fame Length ftops again; others are {0 very. 
quick, and continued in their Motion, that they will ran about 
ten Yards in two Seconds of time. Again, we may remark, that 
_ fach Kinds as have /Vebs have different Manners of compofing, 
them; fome of them are of the Figure of a Tunnel-Net, difpo- 
fed for catching all kind of Fes that come into it, the Spider 
_himfelf lying out of fight: 'Thefe Kinds are commonly found in: 
-Honfes, and are more voracious than any of the other Kinds. 
yom oS) Me 2 Another 


/ 
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Another fort makes his eb almoft of the Figure of a Cafting 
‘Net, and places himfelf always in the Center. The Regularity 
and artfal Contrivance in its compofing this Web, together with 
its {urpifing manner of pafling from Boilie to Bough, without 

any help but the Air to lay its Foundation Threads, is well worth 


our while to obferve, and perhaps may have given fome Affift- 


ance to the Inventors of Weaving or Knitting, 9 : 
We have many Accounts of the Flight or Sailing of Spiders in 

- the Air, by means of their Webs or: Thread; butt have not yet 
had an Opportunity of obferving it as would do. Ihave meas 

fured the Webs of fome of the larger Kind of Spiders in England, — 

in one of which there was above forty eight Yards of Thread; 


another contained about forty fix. Inappears by Mr. Dandridge’s — | 


Colleé&tion that we have but nine different Clafles of Engls/h - 
Spiders ; one of each Clafs is engraved in thetwenty fourth Plate: 
in the fame I have alfo given a Cut of the Tarantala, taken from 


that in the Royal Society, which Spder is faid to be very veno- 


mous, and has given Rife to many Relations, which I account — 
fabulous ; but there is no Creature of this Race which I efteem 
more extraordinary than the large Weft Indian Spider, which — 


meafures fometimes above five Inches over, as may be feen in 


Dr. Ruy/h’s Cabinet at Amfterdam ; it has ten Legs, covered with 


long brown Hair, which gives it a very frightful Afpect. [tis 
faid that the Ved of this Spider is trong enough to catch the — 
humming Birds which it preys upon. Ds Se ne B 
Among the Jn/ects of this Chapter I cannot help mentioning 
the Aut or Pifmire, whofe Induftry and Cunning may afford us 
fufficient Matter for Obfervation. *Tis one of thofe Jv/eéfs which 


either fleeps the Winter, or is laid up at that time; but ithe ra 
ther believe the latter, becaufé of its Care in providing and lay- 
ing up Food. There are feveral forts of Aarts, fome of which 
are larger than our common Houfe Flies; thefe are call'd Horfe- 


Ants, and are feldom fewer than five or fix ‘thoufand together: 
el their 
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their Habitation is commonly under the Ross of gteat Trees, 
where they may belt live undifturbed. They feed commonly — 
upon dead Ju/eés, or Carrion, like the common {mall Kind, 
and {eem to agree with them/in every refpect but their Size, If: 
we open one of their Ve//s, we difcover Galleries and Paflages in 
feveral Ranges one above another; but yet all fo difpofed as to 
have a free Communication one with another.. ’Tis obfervable 
among thefe Creatures, that if any of their own Brood happento 
be kil?d, they immediately remove him from their Habitation ; 
and if they, meet with any dead /i/ec, or other pane Food in - 
the Courfe of their Travels, they find means to bring ir home, 
_ although it be very diftant from their Apartments. T. here is no 
_ better way to prepare the Skeletons of Mice, and other {mall Ayz- 
mals, than by fixing thofe Creatures in a right Pofture in a little 
Box with Holes in it, and burying it among thefe Ayzts, which, | 
in a few Days, will clear the Bonesof all the Flefh; fo that they 
are able to perform what fcarcely the fineft Knife in the World ! 
can execute. This fort of 4vt, as well as the f{malleft Kind, is 
hatch’d from an Egg about June or Fuly. have obferved, that 
in the Mornings, as foon as the Sun begins to have fome Influ- 
ence, the whole Colony is employed in bringing up their Agesto 
the Surface of their Hill, that they may be within Reach of the 
Sun’s Warmth; but as foon as the Sun begins to decline, they 
xenew their Labour, and return their Azgs to the loweft Caverns ~ 
to lie fafe from the Evening Cold; and this they do-every 
Day when the Weather will permit, till their young ones are 
hatch’d. Iam here at a Lofs, to know whether thofe.which are - 
winged among them, at that time, are the Young or the Old; : 
but it is certain, that thofe which have iags leave the reft in a 
__ few Days, perhaps to feek fome other Habitation. It is remark- 
able, that che common {mall Azz will often frequent Houfes in 
fearch of their Food ;. and if they are lucky enough to find out 
| Sugar or Sweet-meats, their whole Tribe are foon apprized of it, . 
ag. | and 
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'- and follow them to the place. “A noble Lord gave mea remarks h 
able Inftance of it: -A'/Vef of thefe Creatures in his‘Garden- dif 


covered a Clofet of Confections many ‘Yards within the Houfe, 
and had-a conftant Recourfe to it, by a certainRoad which the 
traced out through two Rooms, which they obferved fo exactly, 
that they hardly varied an Inch from it; ‘and what is moft re- 
-markable, thefe Greatures continued for: fome:Days the fame 
Route, notwithftanding the peeing and cleaning of the Rooms 
they paft through, till the whole We was deftroyed. 
‘I have obferved one‘fort of 4zt-which lays its Egg in the Back 
of the Oak Leaf, and raifes the Blifters in thofe Leaves, which 
we call the Oak Berries; thofe Berriesare round, and about the 
Bignefs and Confiftency of a half-grown Grape: In every one of - 
thefe isa fingle Jx/e& perfe&tly form’d; fo that it Appears. it has 
no 10 Change after hatching. | 
‘may yet add to this Chapter aN Bataies which we hive P 
-not yet remark’d to have any Change of Figure after it is once 
-hatchid;. but only when it is full grown we may difcover its 
Wings folded up in {mall Cafes upon the middle of its Body, as 
-may be-obferved at Mr. Dandridge’s. 1 fhall now proceed to 
_confider thofe Jy/eé#s which we may call regular, {ach as thofe 
| af maaan Hae ae Bee, and F/y Kinds. 


Explanation of the Plates relating to this is Chapter. | 


oP: LaASeoey XXUL. 


“Fig J. 4 Land Snail in @ creeping Poflure. | 3 
Fig. I. Zhe Teeth of the Same Snail i the Upper Jay, done 
with the Microfcope. Hie 
Fig. IM. Te Male and Female Parts of Generation in the jon . 
Snail. A: The Orifice of the Female Part. B: The Tube of — 
the Male Part. C: The Glans of the fame. D: a ee | 
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a segs, proceeding from the fame; done with the Micro- 
feope. 

Fig. IV. A Snail diveffed of its Shell, ek we may di ifeo- 
ver the Sination of the Heart at A. ; 


PLATE XXIV. 


| Hier Te A Garden Spider. 
Fig. II. Ze Long Legs. 
_ Fig. Ill. 4a Hedge Spider. 
Bg IV. 4 Garden Spider. 
Fig. V. Ze Jumper or Tick Spider. — 
Fig VI. The Hk Houfe Spider, who/é Antenne are /eeming- 
ly pointed with Diamonds, 
Fig. VIL. The Velvet Long Legd Spies, taken under the 
Eaves of a Houfe at Newington. a 
_ Fig, Vil. Ablack Hedge Spider. . | 
2 HS: IX. A ftrip’d Hedge Spider. 


N. B. Al thefe are Englith, and inary Serve as Examples of 
. the Nine Claffes of “Spiders in Mr. aaa Cabinet ; 


whence they were taken. 


“Fig. X. The Tarantala, or eee Spanifh Spiders s from 
ues Eady Sader: 
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Of the Papilionaceous 07 Bu TT E R FLy hind; and 
of Brus, Furies, and fome others obferv'd with — 
the Microfcope. eb? BECO Bie 7 


MONG the Creatures which have Life and Motion, we 
do not find any that poffefs a greater Share of Beauty in 
the Colours of their Cloathing, nor a more exact Symetry in the 
Arangement of their Parts, than the /#/ec?/s which make the 
Subject of this Chapter. To this we may likewife add the far- 
prifing Changes of ‘thofe Creatures, ‘between the time they are 
— inthe Figg, and the taking Wing. Thofe of the Burterfly kind: 
are moft commonly mark’d ‘with the gayeft Colours; and the 
Moths, which are regularly mark’d and variegated, have’an a- 
grecable Difpofition of the graver Colours: But however thefe 
are grave, or the others SFY in the Colours they are adorn’d with, 
there is fo juft a Harmony between one Colour and the other, 
‘that we can never fay the Grave is dull, nor the Gay ‘farfeiting 
or unpleafant. Both the Byzterfly and the Moth have their 
Wings ador’d with Feathers, as regularly difciplin’d as thofe in 
the Wings of Birds, tho’ they are hardly to be difcerned without: 
the Affiftance of Microfcopes, and is that which is falfly call’d 
the Du/? of their Wings. The Bodies of the firft are divided in- 
~tothree Parts, (wz.) the Head join’d by a tender Fillameut to 
the Center or middle part of their Body, and that again is more 
ftrongly join’d to the Zai/, which confifts of many Aznul:, 
The Bodies of the Buserfizes are Jong andthin; but thofe of the 


Moth kind are thick and {lort. All of the firfk Race have long’ 
flender Antenne knotted at the Points; but the Moths havetheir 


Antenne 
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Antenne fhort and feathered. And we may again make this Di- 
- ftin@ion between thefe two, that the Burrerfizes always fly in the 
Heat of the Day, and the Adorhs after the Sun is down. AndI 
am the rather thus full in the Particulars of thefe Creatures, when 


they are in the Winged State, becaufe it is neceffary to {peak of 


the Manner of their Generating before I treat of their Hges. The — 
‘Life of thefe Creatures, in this State of Perfection, is much lon- — 
get in the Buzterfly than in the Morb kind. I have known But- 
_ -terfizes \ive three Weeks; but I have never obferved the Moth to 
live fo long. The Manner of their Generating is equally per- 
formed by Coupling; but Mr. Dandridge makes this Rank of 
the Method of Coupling in /z/éé/s, that the Female always en- 
ters the Body of the Me/e, contrary to all Creatures of o- 
ther Kinds, which he fays is the fame with the common F/y, 
that we may more eafily obferve it. Immediately after the 
Coupling of thefe Creatures, they lay their Eggs, and are fo ob- 
fervant (if they are at Liberty) of the Place they lay them up- 
on, that we may be aflured it is proper for their Hatching, and 
convenient for their feeding, when they are in the Caterpillar. 
If we examine their Eggs with a Microfcope, we fhall find fome 
of them Rees and others opaque: The zran/parent Eges 
are flerile or barren; but the others will hatch at their proper 
Seafons, if the Weather be agreeable to them. In the cafe of 
Silk-Worms, itis held by fome People convenient to carry the 
Eggs to Church, upon the Feftival of a certain Saint, by the 
Miftrefs of the Family, who carefully wraps them up‘in a 
Cloth, and lays them in her Bofom, till fhe has performed 
fome: particular Duty; the Warmth of her Bofom has fo 
much Influence over the Eggs, that they hatch at her return 
hometnornne: git © WiGaevMtns whet: 
- The Eggs of all the Papiionaceous Tribe have different Length 
of Time to hatch'‘in, as their Originals are different in other Re- 
fpects. Some will only lie a few Days, others two or three 


| Weeks, 
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Weeks, and others fix or eight Months, without hatching: And 
again, the Caterpillars or Nympba of thefe Creatures have dif- 
ferent Periods of Time allotted them for growing to their full 
Proportion; and their Form, in their Vympha State, are every 
one refpectively agreeable to their feveral Tribes, and have fome 
of them in that State the Appearance of eight and ten Legs a- 
piece, although they never exceed fix innumber when they come 
to have Wings. They are frequently variegated with beautiful 
Colours, and often furprifingly cloathed with Hai; and yet it 
is not to be obferyed, that either the Haz or Colours they poffe, 
_ while they are in thisState, is any way. agreeable to. what we find 
in them when they have got /Viugs: Nox indeed can we expect 
to find them ftristly the fame, becaufe, while they are laid up 
in the Chry/alis, every part of the preceding Carerpillar feems to 
be reduced to a State of Confufion, much more than weean ima 
gine it was even in the Egg or unhatch’d State. All thefe, du» 
ring the Time they are in the Nympha, feed upon the Leaves 
ot Flowers of Plants: And we find by Experience, that Nature 
has appointed each particular Kind of /i/eé to feed only upon a 
particular P/at; and even the fame /#/éé thar is appointed to 
feed upon the Leaves of a Plazt, will not feed upon the Flower 
of the fame; but the Mowers have equally different Kinds of De~ 
ftroyers as the Leaves have; and I think fach as feed upon the 
Bloffoms or Flowers of Vegetables. change' commonly into Morhs ; 
but the Leaf Eaters are for the moft. part Butterflies, Some of 
_ thefe, when they change from their Caterpillar State intoaChry- 
falis, enclofe themfelyes in Silken, Bags; others, make their Re- 
treat under fome Shelter; and others. make their way, into the 
Earth while they. are in this State. Their Figures are all diffe- 
rent, as were their OE And as the Time required for the 
hatching of the Higgs of the feveral Kinds-is,as various as, them~- 
felves, fo likewife ie different Periods of Time neceflary. for the- 


changing them from this ftupified. State to that. of the F/y.are as ‘a 


different ; 
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- different; fome of them only remaining thus for a few Days, o- 
thers a few Weeks, and others fome Months. What J here take 
hotice of relating to the Food and Manner of breeding of In/etts, 
efpecially that every diftin& Kind of ve has a Plant peculiar 
to its {elf to feed upon, J firft learned from that excellent Lady 
the late Dutchefs of Beaufort, whofe Curiofity and Skill in Na- 
tural Knowledge gave Life to many Difcoveries, which, without 
her happy Influence, would have lain uncultivated and ufelefs to 
the World. This Lady had {een the Progrefs of many Kinds; 
and J believe has bred'a greater Variety of Exgh/h Infetfs, than 

were ever rightly obferv’d by any one Perfon in Earope. 
_ When the Paprlonaceous Race has got fo far as to enjoy the 
Power of Flight, their extraordinary Frame and Colouring will 
afford us‘ Matter enough for Admiration, efpecially if we could 
have ss aa, of contemplating thofe furprifing Colleétions 
of Sir Hans Sloane, Mr. Vincent, Dr. Ray/b, and Mr. Seba, 
-. where we may obferve many thoufand Varieties of Foreign J- 
_ feds; and alfoin'that curious Cabinet of Mr. Dandridge, who 
_ Ras fo induftrionfly collected the /u/eés of our own Country: 
- Some'of the Mork and Butterfly Tribe being fo large as to mea~ 
fure eight, nine‘and ten Inches between the extream Points of 
their Wings, efpecially among thofe which breed about Amboina 
in\the Eajt Indies, and might certainly be propagated with us if 
we had the proper Plants to feéd them with, and perhaps might 
produce’ fomething as ufeful as Silk, if we were to enquire into 
them. But while thar Opinion: reigns in the World, that we 
know enough already, and’ thereby the Search of Novelties is 
made'ridiculous, we muft be content to let many valuable Things 
lie undifcover'd, as the Magner did for many Ages. How ufe- 
fal’ are feveral' Earths, Vegetables, and Infe%s in Medicine, and 
in fome other Cafes already difcover’d; and why may we nor 
Rope {till to-difcover the hidden Virtues in otlier fach like Bo- 
dies, The SH-/Porim; at prefent, carries the Day’ before all 
athe Rileee a: 7 others 
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others of the Papzhonacecus Tribe, as it furnifhes. the Principals - 
of the gayeft and richeft Cloathing, altho’ the: Creature it felf 
has the meaneft Appearance of any of its Clafs. I:couldinftance 
many Particulars in this Place relating to the manner of breeding 
them, and of the Service they may be of to this Nation, ifthe 
Defign, now begun-at.Chel/ea for raifing them, continues to be 
encouraged; but as Mr. Barham, F.R.S. one.of the chief Un- 
dertakers of that Project, has already written. largely of them, 
and continues daily to make new Difcoveries and Obfervations, _ 
I rather chufe to refer my Reader to the Works of a Gentleman, 
who has fo much Experience in the Matter. It is enough to fay 
of this Race, that they feldom fly higher than ten or twelve 


Yards from the Ground. And we may farther remark, thatthe 


Butterfly and Moth Kinds never keep in Flocks, as fome other 
Infeéts do, altho’ perhaps five hundred are hatch’d together from 
the Eggs of one Dam. Tay Pe 

~ Mr. Dandridge obferves that there are gradual Alterations from 
a perfect Moth tothe Bee kind; and indeed, if we examine the 
twenty fixth Plate, taken from his Cabinet, we may obferve a 
_ juft Progreffion from one to the other. The Avtenne of allare 
alike, and their Bodies are juft different enough to be diftinguifh’d — 

from one another, bearing about the fame Proportions of Dif- 
ference that an Afox/e does to a Mule, and a Mule to an Af. 


The Vings are four in each, thofe of the Moth featherd.all o- — 


ver: Next to which is a degree of Moth with tranfparent Wings, 
feather’d only about one fourth part: The third with Wings like 
the fecond, but thinly feather’d-on the Edges.. And laftly, the 
Humble Bee, whofe Wigs have no Feathers; and fo 1 doubt 


not but we might proceed as gradually thro’ the Bees, Wafps, — 


and Ichneumon Kinds to the Files, and fach as have only two ° 


Wings. 


we are fupply’d with Food, as the S/t-/Vorm contributes to our af : 
’ ; iN tts NE Cloathing. a 


But 1 come now to {peak of Bees, from whofe induftrious Race ae 
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 Cloathing. The Induftry of the Bee has given fome Authors 
occafion to write largely of them; and fuch as have Glafs Hives 


meet daily with fome new Difcovery worthy their Contemplati- 

on. he Method of building their Combs is fo mathematically 
difpofed; that the Skill of the greateft Artift cannot exceed the 

Jaftnel and the Beauty of its Contrivance. “The Hexagonal Fi-~ 
gure of the Cells which compofe the Comb, is fuch as leaves no’ 
Vacancy or Space unemploy’d; but each refpective Side “of one’ 
Cell ferves equally to make good a part of another, as it is well 
explained in the Account a Bees, in the Hiffory of the Royal 


Academy of Paris for the Year 1712. The Matter of which 


the Bees make their /Vaw is chiefly the Farina Fecundans, ox’ 


Duff of the Apices of Mowers, which they gather in {mall Parcels, 


and lodge in the Cavities of their Aivd Legs,* and evenupon the 
Hairs which are difperfed here and there upon their Bodies; for-. 


- which reafon I fuppofe that Bees-/Vax may contribute greatly to: 
_ Vegetation. Upon the coming home of one of thefe laden 


Se 
~ 


Bees, we may obferve how readily he is difcharged of his Burden - 
by others of the fame Colony: I have:feen about ten or twelve” 
Bees at work, to difcharge one fingle Bee of the Wax he has 
brought home, and convey it to others which were employed in+ - 
building and framing theCells; nor is their Labourin gathering’ 
the Honey from the bottom of the Fowers, nor their Difcharge’ 


_of it from their Bodies into the prepared Cells, lefs admirable.. The’ 


Manner of their Breeding is yet Matter of Difpute. Some Au- 
thors tell us, the Queen Bee, which is always larger than thereft, 


is both Aéother and Queen to the whole Colony; whereas, on’ — 


the other hand, the chief Bee of a Hive is ftiled the Kg: But 
however this be, we find by Experience, that where this Gover- _ 
nour is wanting, and has by Accident been deftroyed, the whole. ~ 


Awe decays and comes to Ruin. I have with great Pleafure ad- 


mired many of their Cerémonies about the Time of their Swarm-’ 


ing, efpecially three or four Evenings before they are going ont: 


he > 
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“The Qucen Bee appears at the Mouth of the Hive, and is guard- 
ed at that time by four or five Ranks or Files of Bees, which 
ftand before her in {trait Lines, fluttering their Wzngs, and ma~ _ 
king a Noife, without moving from their Place, leaving room 
~ enough between the Ranks for the labouring Bees to pals back- 
wards and forwards. “The Time of their Swarming iscommon- 
ly in May, unlefs we have a degree of Heat before that Seafon 
‘which is equal to the Temper of Air at that Time, as it fome- 
times happens in February or March. A curious Obferver of 
Bees tells me, that he has known it praétifed, whem ai Swarny is 
inclinable,to fly away, to fling Duft among them, or, if theyare. 
out of Reach, the firing of a Piftol witl make: them fettle imme-. 
‘diately; which, I think, carries reafon, enough: along with it, 
confidering how much an. approaching Storm makes them hurry 
home to their Hzves; 1 fappofe,. by, prefling the Airin anex-. 
- -traordinary manner, fuch asthe firing-of aGuncor Piftol will do. 
I could fay much more relating to their Oeconomy, their Bat- 
tles, Robberies, Manner of Burying their Dead}. and: deftroying 
their Drones; but I rather refer my Reader to: thofé curious Re- 
marks above mentioned, in the Academy of Paris, and: other 
‘Books lately publithed concerning Bees, than, trouble him with: 
_ .& Repetition of what is already printed. The Body of the Bee’. 
is divided into; three Parts, very tenderly join’d together; the: 
middle Part feems to contain: the greateft:of their Strength, and> 
in it feems' to be the chief Refidence of the Motive Power: Toi 
it are join’d the Legs, which are fix invnumber ;: andthe/Vings,. 
which are always four. in:the Bee, Race, or fuch:as; have Stings! 
like Bees. Some of the Hamble Bees which\ come neareft in 
Form.to the Afoney Bee have Stings; but others. more remote! 
from that Figure have none. The/Va/p and Hornetiareinmoft: 
Particulars like. the Zame Bee, and are not withont:the Skill of 
compofing their Cel/s and; Combs in. as artful’a;:manneryas thofeof: 
the Bee-kind; but; their Order; and: Difcipline- im siemrone 
t oes 
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does not feem fo regular. All this Race havea Power of walking 
up fuch Surfaces as are as fmooth as a well plained Board. 

“It is obfervable as well in the Ya/p as in the Bee kind, that if 
we cut their Bodies to pieces, every Part will retain Life for ma- 
ny Hours, fach as I have obferved in the Flefh of He/s and /7- 
pers; which feems to agree in fome meafure with the Life in e- 
getables, whofe feveral Parts, being feparated from one another, 
will retain their Verdure for a long time, and even be difpofed« 
_ to grow, ifthey aremanaged according to Art: | | 

Next to thefe we may place the /chnewmon Flies, which have 
generally four tra7 ges Wings, fix Legs, and the Body divi-- 
ded into three, and joined by tender Veflels like the Bee kind: 
Some of thefe lay their Eggs in the Parenchymous Part of Leaves. 

and Fruit; others in the Nympha or Caterpillar of Infetis; e-- 
very one of them having a proper Matrix for the hatching of its - 
own Eges or WVidus, diftiné: to it felf, in fome living Body con- 
fiderably different from it felf I obferve, that fuch as lay their 

Figes in the Leaves or Twigs of Trees, do that Work while - 

thofe Parts of the Plawt are very tender, which they wourd in~ 
fach a manner, and fprinkle with a Ligzor, which they emit. 
when they lay their Egg, as changes the firlt Vegetative Intent, . 
and difpofes the Parts of the Leaf or Twzg to/prodace an uncom=- 
_mon Appearance, fach as the B4fers upon the Leaves of-Oaks, | 
called OackBerries, and thofe ae -calPd Oak-Apples, .. 
which are occafioned by thefe Ju/ecés, and ferve as Nefls to-en- 
clofe, nourifh, and hatch their Eggs. Thofe of the /ehuewmon . . 
Race, which lay their Eggs in the Bodies of Cazerpillars, have - 
no farther Care for the latching of thofe Ages; the Body of the. 
Caterpillar affording them every thing neceflary, as well for their | 
_ _Hatching as their Nourifhment, till they are fully perfected. 

_ Among the Jn/eéts t have bred, Thave found many of the [ch- 


neuron Tribe come out of the Aurelie of the Butterfly and Moth” 


Kinds, after having devoured all the Moifture of the Mother Jz. 
a ' 4 ry ig t } | Set 2 
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_ fed which they were hatch’d in; which has made fome miftake 


‘the Aurelie of certain Kinds of Butterflies, tobe the Aurelie of ~ 


-Ichneumon Flies, 


We next come to confider the Beetles, a Race of Jufetts whole ae: 


firlt Food is, for the. moft part, the Wood and Bark of Trees: 
‘Thefe have as many. Changes as the former: The Structure of 


their Bodies is in fome-Kefpects agreeing with thofe of the Bee — Fe 


kind; the Bodies of thefe. being divided into three, but more 
{trongly united together: The Cafe of rhe Bodies in thefe are 


hard and fubftantial ; their Legs are always fix in number, com- 


poled of a hard HorneySubltance ; they have two Pair of Ws, 
the uppermoft very hard and ftrong, which. ferye for Cafes 
for the other two, which are thin and tran{parent, and are - 
fo difpofed as to fold up or explain themfelves at the Will of che 
Tnfelt. Their Crefi or Head is hard, and commonly thiniag, 
and in moft of them black as Jett, and of very farprifing Forms; 
fome of them having Pzachers, like the Horns of Bucks and Stags; 
others have their Bie imitating the AAimoceros; others have 
Florns like Bulls, and fometimes refembling the Sout of an’ Ele- 
phaut, which makes us diftinguifh them by the Names of By/l- 
Beetles, Stag-Beetles, &c. They have two Eyesa-piece, not- 
withftanding the common Proverb, which tell usthey are blind. 
Their Time of Flight and appearing abroad is intheEvenings; 
and the great Strength of their /Vings and Foiuts is very remark- 
able, being able not only to refifta confiderable Force, but even 
to fupport their Bodies in the Air, and carry thenr feveral Yards, 
with a Weight in their Pmcbers. of about three or four Ounces, 
fuch as.a Vand ofhalfaYard long, and about halfan Inch diameter, 
which I have feen our Exgli/h porns fly with feveral Yards, 
The upper Wings of thefe Creatures are fometimes very finely 
~variegated ; and fome of them appear asif they were made of fo- 
lid Gold, fhining through a tranfparent Green, Blue, or Red 
“Colour, The largelt Kind I have yet feen is the Bul/-Beetle, 
OLA ate wa I sid 
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whofe Head: and Body mieafures near four Inches; one of which 
Kind is now in the Mu/eum of the Royal Society. The Stag- 
Beeth, from the Haff Indies, is likewife very large; andthe Va- 
rieties of this Kind of /#/ec? are generally of fuch remarkable 
Forms, that J think them no lefs worthy our Obfervation than — 
the moft curious animated Bodies. . The Cabinets of Dr. Ray/h, 


4. BLOW a. 


thefe Rarities. Among thefe cafed Wing’d Creatures is the La- 
dy Cow, which has likewife its Varieties beautifully {potted 
with the gayeft Colours; and what gives me more than ordina- 
ry Satisfaction in contemplating this kind of /wééZ, is, becaule 
there is good reafon to believe the Cocheneel is of the fame Tribe. 
‘The late learned and curious Mr. Petiver has often told me, that 
in feveral Parcels of the Cochenee/ he has found a kind of Lady 
Cow wingd and perfect, which he Gehenlehveane Cocheneel In- 
/eé in its mature State.- And Monfieur Lewenhook’s Obfervati- 
ons, in Phil. Tranf: N° 292, gives mea further Confirmation 
that the Cocheneel is an Infect; and upon the foot of his Obfer- 
vations I have more than once made ufe of my Mzcro/copes, to 
examine the Form and Strudture of this valuable Creature, by 
which I was confirmed in many Things telated by Monfieur 
Leweuhook, to whofe Account I refer my Reader; but cannot 
help obferving, that about three Years ago I had a Prefent made 
me of fome Cocheneel which grew in Carola, and was found 
upon the Prickley Pear, ox Indian Figg, growing in that Coun- 
try, by aSlave, who had once been employ’d by the Spaniards 
in catching and ordering Cocheneelin their American Settlements ; 
and I doubt not but it might be found in many other Parts of 
America, if we knewwell how to look for it. | By what I could 
__ learn from the Gentleman who brought it over, and had {een it 
grow, the Ja/eé? is not wig’d when they gather it for Ufe, but 
_ rather in its third State, or laid up in its Chry/alis; he told me 
that fome hundreds of them were found together in a And of 
i Ea at A {0 eee | | ken 
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Silken Web, which 1 fappofe was of theit own Spinning, and 


feenis to determine that they could be then in no other State but 


in the Chry/alis, and by the Micro/cope have an Appearance not 
unlike the Chry/als of our common Lady Cow. Jt was found 
upon Tryal, that the Cocheneel from Carolma was in evéryre- 
{pect as good as that brought from the Spani/h Weft Indres. Bot — 
di better Satisfaction of my Reader, I have given him a Cut of 
the feveral Stages of our common Lady Bird. 
The next Tribe of Jx/et?s which I fhall take notice of, is the 
Locuft or Grafshopper Kind, whofe Race is as numerous as any 
I have yet mentioned, as may be obferved in the above-named 
curious Cabinets, efpecially in that of Mr. zncent: their Cafe — 
Wings are not fo fabftantial as thofe of the former, but are as 
beautifully adorned. “Dhey have all fv Legs a-piece; the two 
binder Legs chiefly difpefed for Leaping, or raifing their Bodies, 
till they can take me; but lean give no certain Account -ci- 
ther of their Manner of Generating, or how they are brought 
forth, or proceéd to ‘their waged State. The Bodies of {ome 
of thefe are abort three Inchés long ; and fome forts that I have 


feen in Dr. Ray/h’s Cabinet meafare feven or eight Inches. Te . _ 


is obfervable, that this Race of Creatures have a ‘Chirping Note 
or Voice, which is not temarkable in any other eH, but the | 


Pediwulus Pulfatoris, or Death-watch: For tho’ other Tnfetts 
make a humining Noife, I fappofe that to proceed from the 


quick beating the Air with their Wns, fach as may ‘be proda- 
ced by whirling about a Bit of Stick at 'theEnd of a String. And 
altho’ the Majfer Bee of a-Flive tnay be diftinguifh’d from the 
reft, by its different humming Tone, the fuperiour Size of its 
Wings may as well make his Sound-different from the'reft, asthe 
larger Pipes of his Throat (were they to be made ule of as‘ Cy ; 
of Sound) would produce a Note different ftom the {mallerPpes 
of the others, which are about one third lef, Praga hat) 


. 
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_ The next to thefe I place the Libelle, or Pond-Flies, or, as 
fome call them, May-Hes, or Cadew-Flies. TheBodies of thefe 
 Creatutes are divided in three, as the J/z/eéZs treated of before; 
and the Tai/ part of them is-like the reft, compofed of attted 
Annuli: To the central Part of their Body are joined ‘their fix 


Legs, and two Pair of Wings, curioufly wrought, and of a Tex- 


ture like fine Gauze: Their Eyes, which employ the greatett 
part of their Head, appear like Glafs: The Colours of theirBo- _ 
dies are for the moft part tending to Green, Blue, or Yellow; 
and J have not obfervyed above two Kinds of them which have 
had any Red about them. Mr. Dandridve, and the late curious 
Mr. Peter, have both told me, that thefe F4es proceed from 
the Cados-¥orms ; but yet I have not been able to trace any one 
of thefe Fhes to its original Worm, Nor can I be certain, whe- 
ther the Worms, when they are cafed over, as Ihave mentioned 
_in.my Chapter of F//h, are then in their Chry/alis, or feeding 


_ State. . ii 


We come now to mention thofe Ju/efs which are always In- 
habitants of the Waters, as well in their Nympha as in their 
perfec State, fuch as the Water Scorpion, Cautharis, Water 
Beetles of feveral Kinds, Boat-Hles, a Monocylus, and Cramp 
Spider, befides feveral others of furprifimg Modes and Forms, 
which may be obferved by the Gurious. Lhe Cantharis Aqua- 
wea has but four Legs regularly fet on to his Body, and the fame 

number of Wings, wwo of them Cafe Wings, and the others rhiz 
and tranfparent, which Mr. Deudridge tells me they have the — 
Power of ufing even under the Water. The Beetle and Varer- 
Scorpion axe little various in the outward Structure of their Bodies; 
and havefix Legs like the Bees/e Kind upon the Land. . But the 
 —- Boat-Fhes are very different from all other Kinds of In/ecfs, 
' having their Legs, which are very long, .placed about the mid- 


dle of their Bodies; which ferve as Oars to row them from 


place to place. The Shape of their Body is (0 like a common 
ey fe he ae | Wherrey, 
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Wherrey, that it gaye them the Name of Boat. Flies.” \?Tis ob- 


 feevable, that this Z7/eé always fvims upon its Back. Dr. Déefa- 


guliers once fhew’d me many of this Tribe in a Drop of Water, 
wherein Leather had been fteeped, which were fo fmall, thatthe 
double Microfeope did not'make them appear half an Inch lone; _ 
and I fafpect that they are Ju/eéts only in their Wympha Stare. 


At the fame time the above ingenious Doétor, in Prefence of fe- 


veral Gentlemen, firft gave me the Pleafure of obferving a won- 
derful /4/e which he had found: in Thames Water, which had 
but one Hye, or perhaps one' Globe of Hyes, placedin the mid-— 
dle of its Forehead. "This Creature may be very eafily obferved - 
inthe Month of Fu/y, which is the common Time of its ap- 
pearing in great Numbers. “Its natural Size is about the’Bignefs 
of a Flea, which obliged us to have recourfe to the Micro/cope, 
for the better viewing its Parts; we then obferved that the Head 
was fomewhat like that of a Bird, firmly joined to the Body, 
which was of an Oval Figure, ending in a pointed Tas/. The 
Parts which feem to do the Office: of ees, and fling ‘this Crea-— 
ture forward in the Water by regular Springs or Jirks, are al- 
moft like the Claws of an Eagle, and are two in Number, pla- 


ced on each Side of its Belly: On the fore-partofits Body, near 


the Head, are placed two Branches, refembling the Dugs of Auz- 
mals, from which proceed feyeral: capillary Spines; thefe I did 
not obferve had any Motion; and if one may ee by 
their Appearance, we might fuppofe them defigned for fuckling 
- their Young; for this //eé is i wiparous, Which is contrary to 
other Ju/ecs yet mentioned in this Chapter; for we did not 
only obferve the young ones‘alive in ‘the’ Belly of the Mother, — 
but likewife faw ldeabik them excluded from her Body. | This 


curious /7/é I delineated’ with “all poffible Exactnefs, with the — | 


Affiftance of Dr. De/aguliers, and the Gentlemen. then pre- 
fent.’ PDP ator EO 28 *ewie A he ura orale BEE Li o Ta) 9A 
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The Ga? Kind next follows the Wairer Infeths,. as they live 
the greateft part of their Time in’ the Waters: "Their, Bodies, 
when they are in the wig’d State, are divided like thofe of Li-_ 


belle; they have fix Legs a-piece, tho’ the Number of their 
Wings is not always conftant:. Some Kinds having four a-piece, 
and others but two; but they_are’all eran/parent, and their Tex- 
ture much like that of the /Va/p, or Bee Kind. ‘This Difference in 
the Number of /Vings is fomewhat likethat which we obferye be- 
tween the Bee and F/y Kind,; and) perhaps we might obferve o- 
ther as remarkable Differences. as we do between the Fizes and 
Bees. ‘The four wing’d Kinds having, it may be, Stings, or 
fome venomous Quality in them, and the others harmle{s as Hes: 
The learned Mr. Derham has obferved above thirty {everal Kinds, 
and has remark’d the Male. and Female either 7m Corte, or has 
dittinguifh’d them by their Antenne, ox their, Bellies, which are 
always larger in the Females, tho unimpregnated, than-in the 
Males. . This curious Gentleman has given us a large Account 
of the Manner of the Generation of Gvats, in his excellent Phy- 
fico Theology, where he tells us, ¢ That the Culyces Maximz, ot 
“ the largeft fort of Guats, lay their Eggs in Meadows under the 
¢ Grafs; and there is one of the middle fort which lays. its Ages 
‘in dead Beer Yea/f, &c. but all the reft, which he had ob- 
«ferved, lay and hatch in the Waters. The Guat, which he 
¢ mentions to lay its Hggs in dead Beer, hatches fome time after 
‘into Maggots, which are fo-numerous, that the whole Ligwor 
¢ ftirreth as if it was.alive, in which were obfervable, fome that 
‘were larger, others. {maller;, the larger are the Off{pring of 
‘our Guat; the others: of a{mall dark colour’d Fly, tending to 
¢reddifh, frequent in Cellars, and {ach obfcure Places, | All 
— & thefe Maggois turn to, Aurelie; the larger of which, of a. Tanz 
- Colour, turn to our Gyot,..which is of the unarmed Nind,; 
~ ¢having no Spear in.its Mowh; its Head is larger than. what: is: 
-obferved in. the common .Gvats,..a longer Neck,, fhort. jointed, 
ae amen ar) - “© Antenites, 
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© Antenne, {potted Wings, reaching beyond its flender Alous; it 

‘ is throughout of a drow Colour, tending to red, efpecially in 

¢ the Female. ‘The chief Difference between the Male and Fe- | 
“ male is, (as in other Gwats, yea, molt Jnfeéts) the Male is — 
“ lefs than the Female, and hath a flenderer Belly, ‘and its Po- 


* dex not fo fharp as the Females is. — 


hat curious Gentleman obferves, that fach of the Gvar Kind 
“as are of the Water Race, lay their Spawn (fome of them) 
‘ above an Inch long, and half a quarter diameter, which floats . 
‘in the Water; when thefe Hggs are, by the Warmth of the 
“Seafon, hatch’d into {mall Maggots, they defcend to the Bot- 
‘tom, where they make themfelves little Cafes, which they 
* creep into and out of at pleafure, until they are arrived to a. 
- more mature Mympba State, and can {wim about to feek their 
“Food; they are then a kind of red Worm, above half an Inch 
‘long; it then enters its Aurelia State, and from thence pro- 
“ ceeds to its mature State, all asdifferent as toShape and Accon- 
‘trements, as if the /u/ect was three different Animals. - In its: 
« firft or Mirmiculer State, it hath a’ Worm-likeBody, and{wims 
* about by Curvations, appearing like the Figure of ‘an'$; burin — 
‘its 4ureka State it hath a quite different Body, with a Clvb- 
‘ Head, (in which the Head, Thorax and Wings of the Grat are 
“ enclofed) aflender /vus, and a finny Tail itanding at right: 


© Angles, with the Body quite contrary to what it was before, Me 
_ “by which means, inftead of eafy flapping fide-ways, itfwims by = 


“rapped brisk Jirks the quite contrary way; but when it be- 
“comes a Gnat, no finny Zaz, no Club-Head, but all is ma de in 


“the moft accurate manner for Flight’and Motion inthe Air, as 


“before it was for the Waters. 9 6 BARS A SDH 
This Account, as I am fatisfied it is exa&t in moft of the Par- 

_ ticulars, may lead my Reader into aright Method of obferving 

_ the others, and perhaps give him an Opportunity of difcovering » 
other furprifing Phevomena in. this wonderfal Creature, *Tis 


fome 


/ \ ° Wonca INR EGE 
- fome of the Grazr Kind, in their Mympha State, which has oft- 
_ times given Occafion to ignorant People to fuppofe that fome 
Waters were turnedto Blood; for I have feen Ponds and Ditches, 
about Midfummer, whofe Waters appeared of that Colour, ha- 
ving all their Bottoms covered with thefe Creatures in their Vir- 
miculer State, which difappear for {ome Yards Space upon touch~ 
_ ing only one or two of them, but creep out again of their Cel/s or 
_ Cafes in a Minute or two, and reflect their redColour in the Wa- — 
ters: their Life is very thort in their perfect State; their chief 
 Bufinefs then being Generation. 1 obferve likewife, that the 


_- Time sbetween the hatching of the Egg, and their taking Wing, 


is conftant; which may be one Reafon why we obferve them 
hovering in ‘Groups over or near the Waters, till they again re- 
‘turn to them ‘tolay their Spawn. Some of this Kind, as well 
asthe Gramp Spider, axe able to walk or {tand upon the Waters. 
This Year I met witha kind of Guar that had but four Legs, 
whofe Motion was performed in the famemanner.of thatof Oua- 

arapedes, The Wings of thefe Creatures, and almoft every o- 
ther J#/e@, explain and expand themfelves in .a few Minutes, af- 


7 é _ terthey are.excluded from the Chryfalis ; and are not fully grown | 


et explained, asfome ‘have thonght, at the Infant the Jyect 
uitstheChryfalis. I have obferv’d, with abundance of Pleafure, at 
. He raanieice ofthe AZzh, or Fy, that their Wigs were on- - 


ty beginning to-bud ; buthavennfolded.andexplained themfelves 


to their-full State or Bounds of Growth, fome in lefs than two 
_ Minutes, and others in three atimoft, which is a kind of Vege- 
"tation more {peedy than ‘has yet ‘been mentioned ; and J the ra- 
ther chufe to call tito, ‘becaufe we cannot difcern that the Vings 


of thefe \Creaturesihave any Share of Senfation, efpecially fach as 
are tranfparent; andthe Method of their joining to the Body 


of the Luem, is fomewhat like the rooting of Plauts in the 


- Barth; they ‘receive their Nourifhment from the Body of the /z- 


i ‘Re, by thofe capillary Tabes which make the Junction. between 


the 


— 
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the Wing and’ the Infecl: “And if we Gonfider: archer, thaé 
the opening and explaining of the /Vizgs of a Moth or: Butters 
fy; is performed in “about ‘three Minutes ;> and ‘that! upon the 
fame /Vines there appears, almoft in the very Inftant of ‘Time,’ 
a regular Pluniage or Feathering; we mutt fappofe the Timerof 
the Growth of fuch' Feathers mutt: be almoft-Inftantanéous.» 1 


have obferved forte of the {maller Kind of Guafs, which have 


not lived above’ eight Houts after they had» taken Wing, having 
_ taken them jut when they were excluded from the Chry/alis, and 

kept them under a Canvas Cafe. © ‘This Sharesof ‘Life’ does not 
much exceed the Life of the Ephemeron, which is faid to-live 
but five Hours; but we mult at the fame time take’ notice, that’ 
both the Gat Kind and the Zphemeron haveia Share) of Life 
much’ longer under the. Waters, altho’ under: different. Forms: 
We may fee the Account of the:Ephemerow, swith its Naviral 


Hiftory and’ Anatomy}: tranflated by Dr. Ty/on from the Origi- 
-nal of Dr. Swammerdam: 0) ge oo Say 
I now come to confider thofe: Jn/eéfs which are of the Fly 
Kind, agreeing partly in Figure, and fome other Refpeéts, with 
. the Bee Race. ‘All of the ily Kind have bur two///zugs a-piece;, 
and are without Stings; they make no Provifion for Winter, as 
Bees do; nor do they feem to have any Order or ‘Oeconomy a- 
‘mong them: Their Generation is performed by Coupling; they 


lay Eggs, which hatch into Maggots, that afterwards jay them- i 


felves up in Aurelie, and from thence change into Flies. The 
proper /Vidus for their Eggs iscommonly Fleth of all forts, Dung 


of Animals, and whatever yields a Scent like Carrioz entices 


them to it; and it is therefore they are fo apt to warm about — ae 
the Mowers of the Frittilaria Graffa, thar ttinks like purried = 


Flefh, which is the proper Food for the Maggots. of mot Fhes 


+o feed upon. But it is obfervable, thatall Jn/et#sare thus care- ae 


fully led by Nature, to lay their Aggs in fuch Places, bee sta 


ach of the Pi/mires as have 
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“their young ones may find convenient Food. ‘There is indeed 
one fort of Fly taken notice of by Mr. Dandridge, which tho? 
the Shape of its Body and Parts feem to agree very much with the 
common Fly, yet its Method of breeding its Young is very dif 
ferent. Thefe Aves affemble together, and hang to one another 
in {o great a Number, as to make a Lump or Ball of about three 
Inches diameter: the Place of their Meeting is always upon fome 
‘Twig over the Water, about Fuly or Auguft; while they are in 
_ that State, their young ones drop from them alive into the Wa+ 
ter, after they have devoured all the Moifture in the Bodies of 
the Mother Fes. This Fly is of a greyi/h Colour, and is the 
firft of this Figure that I have heard of which is /zviparous, ot 
that has its firft Stage of Life in the Waters. Mr. Dandridge 
thas now a large Bunch of them in his Cabinet: From the fame 
curious Gentleman J likewife received the furprifing Account of 
— the Male and Female Glow-Worm, which delineated from thofe 
in his Collection, taken, i#Coitu, by the Reverend Mr. Maning- 
_ ham, in which Creature the Pho/phorus or glim’ring Light they 
afford in dark Nights is not more remarkable, than the Diffe- 
gence of Frame and Parts between the Male and Female. The 
Female is flat and jointed, and is that which we commonly ob- 
ferve in the Grafs and Hedges; but the Male has Ca/e-Wings, — 
and many Parts agreeing with the Beesfe Race; but whether it 
could produce a Light like that of the Female, 1 did not learn. 
‘The Male of this Infect having Wings, leads me'to a a that 

i Wings are Males, and perhaps leave © 

the Females after they have made them pregnant, as the Male 
Bees or Drones are faid to do: In Serimam, and fome other 


ss Parts. of the eft Indies, there is a large Fly, which they com- — 
‘monly callithe Lanthorn Fly, that is faid-to-yield a confiderable 


Light. We have a good Cut of it in Madam Martana’s Eifto- 
— rpof Surinam lnfedds, and the Jnfe@ it {elf is common enough 
tn the: Ainflerdam? Cabinets, and’ I think tikewife in Sir- Hays 
fie Pie | xX Sloane's 


i 
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Sloane's ColleGion of Ravities; but I do not yet find any rational — 
‘Account of the Produ€tion of thefe, Lights, no more than of that 
produced by rotten Wood. | FoRL SIG Saeko SAY 
~The Jguis Fatuus, or Fack inthe Lanthorn, 1 fappofe to be 
no more than a Group of {mall enlightned Jy/éé7/s, rather than 
fuppofe it an enflameable Vapour, as fome-have taken it tobe; 
for if it confifted of fuch Efiiwia ot Corpufcula’s, as rife fromthe — 
Earth or Waters that were enflameable, and by fome Caufe or 
other had taken Fire, they could not be of fo long Laft or Du — 
ration as we find them to be; and befides, we might as reafona- 
bly expeét, thatall the Effie arifing at the fame time from the 
fame Body of Water fhould equally be enflameable as thefe, and 
fo the whole Surface of the Pond, Lake, or River appear all in 
a Flame at onetime. The fudden Motion of this Light from‘ 
place to place, very much agrees with the Motion obfervable in 
Groups of Gvats, which move in a Body fometimes very flowly, 
and-at other times drive together with great Swiftnefs. Hap- 
pening to difcourfe upon this Subject with the ingenious Mr. 
Godfrey the Chymifi, that Gentleman told me, that he had of 
ten obfery’d this enlightned Body in fome Places abroad, and 
had caught fome of the Lnfeéts which help’d to compofe it. But 
allowing it to be as I fay, the Occafion of the Light in fuch Jn- 
feé#s remains yet to be difcovered. — Sogpn 

But this ftrange Light has not given the Vulgar a greater Di- 
fturbance, than that tickin Noite which is commonly call’da_ 
| Death-Watch; and\ Hititore think my felf obliged particularly — 
to take notice of it, and fatisfy thofe who are yet ignorant, that 
it is an Ju/e. The learned Dr. Devbam, in a Letter to me, 
mentions two forts of the Death-watch, one is about the Big- 
nefs and Shape of a Loufe, and the other a very {mall Jy/i# 
made like a Beerle: thefe commonly are found in Fw/y, in 
dufty Places, where they are bred and feed. This curious Gen-. 
tleman obferves farther, thar they tick only when they are about 

rt 
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to generate; he gives us a Cut of the firft Kind in its natural 
_ Size, and which with the Microfcope I have copy’d from him; 
but the other fort I have not been lucky enough to find, tho’ 
_ there are many of them ‘(as I am iaform’d) in the great Library 
at the Royal Society. | See more of this Creature in Phil. Tranf. 
IN? 735 WADDLE oft i 

The next kind of /x/eé J thall take notice of is, of that Race 
which is call’d Folium Ambulans, or walking Leaf, which I have 
already treated of in my new /mprovements of Planting and 
Gardening ; *tis a Creature whigh, if we take the Story of it right, 
partakes both of Jy/écfal and Vegetative Life, being nourith’d, 
as I have obferv’d, as well by the Juices of the Tree, which the 
Mother //éé lays its Hggs in, as by its own, which I fappofe are 
- {0 united, that one and the other circulate equally in the Body 
of the Ine, till it felf, with the Leaves joining to it, drop 
from the Zree, and creep’ upon the Ground. In the above- 
named Work IJ have given Figures of two Kinds of this Creature, 
which are aft Indians, and have referr’d to the Cabinets of Dr. 
_ Frederick Ruyfh and Mr. Vincent of Holland. 

The Ju/etfs we'come now to take notice of, are fuch as 
are of the {maller Kinds, 7. e. thofe in Chee/e, /ower Liquors, 
Pepper-water, putrified Pafie, &c. The largeft of thefe is the 
Cheefe-mite, which however is not big enough to have its Parts 
 diftinguifh’d by the natural Hye, but muft be obferv’d with a 
magnifying G/a/s. to defcribe its Appearance. We may remark, 
by the help of Glaffes, that this Creature, however minute it is, 
has all its Parts regularly framed, and.its-Motion agreeable to 
larger [nfects, with fix Legs. .We may likewife beaffaved ofits | 
Generation, like other /7/éé#s, by. the Numbers. a few: will pro- 
duce in a little time, and every one of them of the fame regular 
Figure. In putrified Paffe, we may oblerve, with the Hye only, 


_ aMotion, tho’ we cannot difcern diftinétly what: Bodies they 


are that move in it; but if we put the Quantity of a Grain of 
BEE - D2 Sand 


Le aa 


Sand of that. moving Paffe into the Micrefiope, ard.addto it as 
much Water,the fourth G/a/s of Mr. Vil/on’s Mier ofcope, or of th: ofe 
Glaffes made by Mr. Scarlett near St. Anue’s Church Soho; will — 


thew them. to. be Ju/eéfs of an Ke-like Figure, about an Inch mi 


long. Imthe Lees of ime, and upon the Outlides of Wive- 
Casks, we find great Varieties of living Creatures, which are ye= 
ry, proper Subjects for the Micrafcope; and even the AZoffes or 
Maldmefs found in fach: damp, Places. ‘as Cellars, and. efpecially 
where /Vine.is kept, gives.us very, entertaining Piofpects.. ine- 
gar and Pepper-water likewife afford. us abundance of Vatiety; 
but becanfe I} have found ita little difficule to. bring- Water and 
Pepper into a right State of yielding thele Lu/eds, 1 fhall take 
this Occafion to advertife my Reader how L brought it the! Per- 
fection 1 defired:;, for don’t know, any: Author that has yergi- 
ven the Receipt. About Funeltook aPint of clear Vater, and:pur 
to it five or fix whole SDP ee a which} expofedin aPoringer — 
to. the open: Air about three Weeks, I then found great Numbers. 
of little Avimalcula {wimming in a {mall Drop of it; but in fome 
Waters, where had put beaten or grownded: Pepper, 1 could 


not difcover any, /u/ecis. We may further remark, that if we 


put Haw, Leather, ov any part. of Avimal Bodies into: a= 
ver, and let ir fland.for three Weeks. ora Month, about: Fane, — 
_ July, or Augufi, we find it fll’d with Ja/eds of various: Forms; 
but I. fuppofe the feveral Kinds, obfervable in the feveral 7a 
ers, haye not their Original, in thofe; Waters,, but are: feveral+. 
ly produced . from, Eggs lay’d there by fome Mother Lifects, 
that, are then in the Air, which. refpectively. come to each of 
them, as to,proper, JVe/fs. or ur/erzes, for their, Young;. and-I 
the rather am of this Opinion, becaufe if we can: keep: {uch Bo- 
dies as. ufually produce /y/eés confined by, Coverings of Laun; 
or fach like, we find-no living Creatures in them. Aind again, 
as. the Mother Infects are of that diminutive Size, that they’ are. 
not to be difeern’d withour Wrere/copes, itis no wonder they:cam 
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lay their Zggs in thofe Mixtures without being perceiv’d; and I 
_fappofe the Air is full of them, éfpecially ia the Summer Months, 
the fmaller forts ferving as Food to the greater; and: it may 
be therefore that Nature has made che fimallett Kinds more pro- 
Jifick than the reft. Tt a 2 gr Sea | ' 
I come now to conclude this Chapter with. fome Account 
of the Avimalcula in Semine Mafeulino, ox fuch minute 
Creatures as are found in the Mal Liguor of living Bodies, 
which fome of the Learned fappofe to. be the Rudiment or 
' Principle of the Fatus. In taking of this Liquor from the 
feveral Kinds of Animals, we find by the Adscrofiope, that 
the Avimalcula. are of different Figures and Bignefs, as the 
Animals they. were taken from differ in their Parts fromm one ano- 
ther, And thele minute Creatures have fo. much Life and Spi- 
- rit in them, that fometimes they remain alive abovethree Weeks 
after they aretaken from their Parent Avimal: The different O- 
_ pinions concerning their Progrefsinto the Matrix of the Female, 
fee in Dr. Geoffroy’s Letter in the Chapter of Quadrupedes, the 
Figures of one Kind of them I have delineated in Plate XXV. — 
_.. Explanation of the Plates relatmg to this Chapter. 
_. Fig. I. The Bull-Beetle;. from the Royal Society. 
Fig. IL. Zhe Animaleula 7 Semine Mafculino, _ 
~ Fig. Wy Zhe loft Stateof the large Gnat. 
Fig. IV. A Centipes; from the Welt Indies: | 
Fig. V.. 4 Monoculus fowwd mm Thames Water, by the Mi- 


x 


PLATE 


c 
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PLATE XXVI. 


Fig. 1. Shewing the Gradation from the Moth A, 4y B nds | 


co the Humble Bee D. 
__ Bg. Il. A: 4 Water-Beetle. : 
“B: Cantharis Aquatica, * 
~C: A Water-Scorpion. 
~D: Cramp Spider. 
E: Boat-Fly. 
“Fig. III. A: 4 Female Glow-Worm. — | 
‘B: The Male Glow-Worm. 
°N. B. Zhe Contents of this Plate from Mr. Dandridge. yy a 
Fig. 1V. The Infect which blighted the Horle-beans mm many 


Parts of England, Anno 1719; se the Reverend Mr. Law- Ee 


rence, 


PLATE XXVIL 


‘Fig. I. A: The Eggs-of the Silk-Worm. 
B: Zhe Nympha, or Caterpillar of the fame. 


C: The Silk-Bag of the fame, in which a changes ito 


the Chryfalis D. 


E: The Male Moth be voceeding from the Chryfalis a 
70 


F, the Female Moth proceeding from the fame. 


Fig. Il. A: Zhe Nympha, or Caterpillar feeding tae the 


Nettle, which changes to the Chryfalis B, zo zhe Butterfly C. 
Fig. I. A: The Death-watch, of zs natural Bignefs. B: The 
Jame with the Microfcope; from ‘the Reverend Mr. Derham. 


ance IV. A: The Nympha of the Lady Cow. B: The Chry- 


alis of the fame: and C: The moft perfect State. — 
cmd V. A Prega Deos; from the Balt Indies. 


Fig. VI. AvInfect, from Amboina; whofe Wendie eaDk iecight 


ee ; rae from the Cabinet of Dr. Ruyth at Amfterdam. 
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ese AL. BAS TY 


Explaining the Ue of the foregoing Remarks, with 
_ fevcral Obfervations relatmg to CLIMATES, 


‘View of the Remarkables in the Works of the Creation, and 
_ have difpofed- them in fuch a manner, as may lead us to ima- 
gine that all Bodies’ have fome Dependance upon one a- 
nother ;- and that every diftiné&t Part of Nature’s Works is necef- 
 fary for the Support of the reft; and that if any one was want- 
ing, all the re{t muft confequently beout of Order. It feems in 
this Cafe, as in that of Numerical Figures, each of which has a 
Power in it felf of filling a certain Space, without which the {e- 
feveral Gradations in Numbers cannot be exprefs’d; and was | 
there to be wanting any one of thofe Figures or Powers, the reft 
could not maintain a gradual Progreffion of Numbers, but. muft 
frequently make fuch Breaks and Chafms as would run them - 
into the greateft Confufion and Difproportion. | 
_ We obferve fo exaét an Harmony between Natural and Mathe- 
matical Proportions, as might give every thinking Man Reafon - 
to believe the latter could not have been without the former; or 
that the Laws or Rules of Mathematicks, as they now are, could 
not be juft, if Nature’s Laws were different from what we now 
obferve them to be. In whatever falls under our Obfervation 
in Nature’s Works, we may remark a conftant Regularity, and 
a juft Symetry and Proportion; the Vegerables have their Roots 
proportionable to the Branches and Parts they are to maintain ; 
the Animals have theis Stomachs agreeable to the Quantity of 
Food neceflary for their Support; and even thofe Jx/ecs which 
are of the leaft regard, have every Part difpofed with fuch a juft 
aus ae ji Regu- 


| (se the preceding Chapters I have given my Reader a general 
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‘Regularity and Property, as to bear an Analogy with thofe in — 
Animals of the greateft Efteem. The Frame and Figure of the 
Parts relating to every Azimal, bears a right Proportion with — 
the Body it is to move or direé&t: “And the Length of Life in all 
Bodies is more or lefs, as any of thofe Bodies are later or fooner 
coming to their Perfeétion of Growth; for’we obferve, that 
fuch Bodies as are moft {peedy in their Growth, are proportion~ 
ably fhort-liv’d, and of {mall Remain; and fo on the contrary. 
In Mafick, there are feven diftin& Tones or Notes, which fing- 
ly exprefs a Power of Sound different from the reft; and when a- 
ny one of thofe Tones is laid down as a Ground-work, the pro- 
greflive Toues from that Ground-Note to the Ofave, which is 
the Refolve of the Grouud-Note, declares the Key, either by a 
certain Number of Semz-tones, to. exprefs Melancholy, in what 
is call’d a Flat-Key; or by a greater Number of whole Tones, 
to:make the Expreffion more brisk or poignant to. the Ear, and 
then is call'd a Shavp-Key; but whether: the Key be flat or — 
herp, there is yet a regular Circulation of Sound, which is na- 
tural to the Ear, and may well cnough be compared *with’ the — 
Circulation of Blood in the Bodies of two Auimals of different 
Species, which tho? they both enjoy the Benefit of Circulation 
of Juices, the one is much brisker.and:more lively tham the o- 
thane Jl asl daideicds vio. ig adgict a jenomiogor? Tssiisie 
-) Fhe Diftance between .one whale: Note and anothers may be 
divided: into very minute Parts; but ‘thofe-who. have to do wich 
imperfect Inftraments, fuch as Organs, Elarpficords, 8ec. con- 
tent themfelves:only: with: Sevz-tones. and Quarter: Notes,in. or- 
devto: keep.a tolerable Harmony:in every Key; but anice Ear 
may calily difcover their ImperfeGion, efpecially whenrthey are 
foruckvagain{t a: Majflen Noted In. perfect Inftruments, facly as 
the Violim, &c.: every Key nray be order’d bythe Artift who 
plays: wponit, to exprefs any Sound withfo.great Exactnefs, hat 
the Hay cannot idifeqver the Jeafb Diforder or Imperfection. of 
SI | the © 
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the Harmony, the Juftnef$ of which may be compared to ahealth- 
ful Body ; the Imperfeétion of the other to a Body diftemper’d, 
where the Circulation is not juft and regular; fo we may learn, 
that where there is a familiar Gradation without Breaks, a thing 
is natural, but otherwife unnatural. ~ 

To fuppofe that heavy Bodies can berais’d on a fudden, wich 
the fame Certainty that we could moye them by gentle Degrees, 
would make us guilty of an Error. The ack, the Leaver, the 
IVedge, and fach Mechanick Powers, will, by gentle Operation, 
perform, what the greateft Strength cannot perform on a fud- 
den. A Man might jump down aPrecipiceand end his Life; but 
he might take time, and walk perhaps a Mile or two, and gain 
the Bottom with Safety; “tis natural therefore to go Step by Step. 
The Cafe is the fame in Avimal Bodies, but moft remarkable in - 
_ the Human Race, where, in Health, the Beats of the Pulfe a- 

gree with the Vibrations of a Pendulum; but were we to provoke 
that Natural Courfe of the Blood to a quicker Motion, by invi- 
gorating Diet, fhould we not find the Body and the Senfes in- 
difpoled: and even fometimes by Violence rob the feveral Parts 
of their natural Funétions, and thereby occafion Death? Were 
we to examine the Circulation of Lsguors in the feveral Kinds 
of Bodies animated, we find the Sguirre/ and fome others to have 
naturally a much quicker Pulfation than Mankind; and the 
Snail, &c. have a Circulation of Juices much flower; but muft 
we therefore conclude, that a Man is in Health becaufe his Pulfe 
keeps time, either with that of an healthful Squirrel or Snail? 
The Parts of every diftin& Creature are fo order’d by Nature, as 
to receive, in a certain Capacity, the Liquors flowing through 


them; but were thofe Lzguors to move either quicker or flower 


than Nature appointed, in each refpective Body, the Body they 

moved in would be diftemper’d, ' 

_ Heat and Cold are comparative Terms. Fire we fay is | 

hot, and Ice is cold; but we fay that Water is cold, 

' and the Weather at MGd/ummer is hot; but this Heat, or 
a 7 Yé f this 
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this Cold have their Degrees as much as Light and Darknefs, ot 


White and Black, or any other Colours. Too fay that a thing 


is Red, is not to exprefs what Colour properly it is of; there is 
the Carmine, the Lake, the Vermilion, and Red Leads, which 
fhew us there are many degrees of Colour. Again, the Degrees 
of Heat are innumerable; one will melt Go/¢, another Si- 
ver, another Copper, ‘another Lead and Tin, another 
Rofin and Wax, and a lefs than that Jce. And now we 
come to fay that Vater is harden’d into Ice by Cold; and, as 
fome fay, Chry/laline Bodies are confolidated by a continued ex- 
treme Co/d; but the hardening of Water into ce happens only 
from a lefs Share of Heat, as the liquifying of ax and fome 
Metals is caufed by a greater; fo that Co// is only a lefs Share of 
- Heat, and fo the contrary. Sa USERS SEL Sie 4 
-. The Great and the ‘Lefs have their gradual Differences. A 
Grain of Sand, and the Terraqueous Globe, one may fuppofe at a 
vaft Diftance from one another, with refpect of Magnitude; but 
alas, were we to make Comparifon between the Globe of Earth 
_and the other Plazets, we fhould find a Difference almoft as ex- 
tenfive as. between the Grain of Sand and our Globe ; but between | 
thefe Points of Magnitude there is room in Thought for innu- 
merable Diftin@ions; fo is it in the Appointment of Numbers, 
they feem capable of infinite Divifion and Encreafe. The Zowes or 
Notes of Mufick are as divifible. The gradual Encreafe of Mechanick 
Powers is as extenfive, and the Vegetation of P/ants is as gradu- 
al, as well as the Life and Growth of Animals. *Tis therefore 
in this Introdu&tion to Natural Hiftory I have fuppofed a Scale. 
of Life, or a Chain of created Beings; for if our Reafon tells 
us we ought to move gradually, there is certainly a Gradation 
in Nature, and therefore that gradual Motion is natural and rea~_ 
fonable, and whatever is not fo is contrary to Nature and 
Reafon; and I don’t know a better way of bringing the unlearn- 
ed to aright Judgment of Things, than by giving them a eo 
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ral View of Nature’s Works, which at the fame time may lead 
them into the way of Reafon, and fhew them the Wifdom of 
the CREATOR. 48 , | 


__ All our Senfes are Witneffes of thefe Gradations in Nature, by 
_ which we are taught to a& with Gentlenefs and Deliberation in 
fuch Things as are to be durable; for whatever is too haftily 
gone about, or is forced to greater Speed than Nature appoints, 
mutt inevitably perifh before its due time; and it is from a juft 
Obfervance of fa progreflive Methods as Nature takes in the 
ordering and direéting her Works, that our Reafon is guided 
_ truly to our Advantage. _ Sire | 


From Confiderations o 


of this kind we may learn how ridiculous 
it would be to fuppofe, that becaufe a Plant cultivated in the tor- 
tid Zone requird a greater Heat than we enjoy in our Climate - 
to fupport it in a due State of Health, that therefore the Heat of 


__.a Furnace would give it a quicker Vegetation; or to conclude, 


when we had kill'd a Plant or an Animal by an extraordinary 
Warmth, that therefore Nature directed it fhould have none atall, 
There are certain Degrees to be chofen, agreeable to thofe ap~ - 
pointed by Nature, for the Support of each refpective Plant and 
Animal; nor ought we to fuppofe, that becaufe we find a Gar- 
_ dener raifes a profperous Crop in one place, we may have the 
fame Succefs in another, without thinking reafonably upon the 
Difference of the Soil or Situation: But yet have] known many 
Inftances of-Men,. who have been Sufferers, by a&ting without 
- Underftanding in Cafes of this Nature. Some who fee been 
enrich’d by a Clay, have been undone by following the fame 
Rules upon a Saad; others have fo far out-done Natural Heat, 
that they have confumed their Gardens, and deftroy’d all they 
had, without regarding that Nature has her Lays, which muft 
be obey’d, and that fhe: acts with Gentlenefs, and will not be 
forced out of her Way. Thus it appears that an Artis only the 
true Knowledge of Nature, and that thofe who do not really. 
ae ie: ae | know 
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know the Natural Foundation of what they profes, are not Ar- 


The more particular Ule of this Scheme to Gardenets is, by F 


direGting them to confider, that as every diftiné&t Animal has its 
Climate and Food natural to it, fo has every Plant an Expofure, 
Temper of Air, and Soil, proper to nourifh and maintain it in a 
rightState of Health: And again, as we find fome Avimals to 
delight in the Waters, fome in open Ar, and fome under the 
Earth; fo are there Plants likewife that have their refpeétive Ap- 
pointments inthe Waters, as the Lens Palufiris, or Duck-meat; 
and in the Air as molt /ucculent Plants; and even under the 
Earth, as the Truffle; fo in all Plantations we make, we ought 
to obferve what Element, Situation, and So/, relates to each, if 
we would be fure of Succefs. Bn bis | 
To judge rightly of the Method of treating’ Plants brought to 
us from feveral Parts of the World, I soattiek three Things. 
Firft, The So7 of the Country they grow in, which I would imi- 
tate as near as poflible. Secondly, The Time of the Spring in 
the Country they are natural to, and as near as may be the De- 
gree of Heat in that Time of Spring; for as every Plant has its 
appointed Times of Reft and Growth, it would be unnatural 
to force its Growth, when Nature ordain’d its Repofe, or to a- 


bandon it to Repofe, when it fhould be affifted by a Warmth a- — 


greeable to its own Country Spring. Revie MR 

To know the Time of Spring agreeable to every Plant, is 
firft to learn the Latitude of the Country it grew in, and in the 
next place to confider the Degree of Heat natural to that C/- 
mate in the Time of its Spring. ‘To judge of the Time of the 
Spring in ‘every Country, is to obferve firft in what Zone 
it lies, whether in the Torrid Zone (that is) between the 
Tropics, or in the Temperate Zones (that is) from each Tropic 
to the neareft Bounds of the Frigid Zones, or from the Polar — 
Circles even to the Poles themfelves. 8 . 


‘Theyame 
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| The Plants which grow between the Equimoctal Line and the 
Tropic of Cancer, or to the Northward (¢. e.) towatds us, we 
fappofe to have their Sprig as foon as our Days lengthen: And 
as the Sw comes towards us more and more, all the Places be- 
tween that Le and the Tropic are gradually enliven’d with 
| Hogs At the fame time, while the Sw moves this way to its 

oundary or Tropic, which is about twenty three Degrees North 
Latitude, the Influence of it has its Operations on every thing 
gradually from the hide to the Polar Circle, and from that 
to the Pole it felf; fo that if we judge of the Latitudes, as they 
- are gradually placed in the Maps, and the Times and Degrees of 
Heat progreflively moving through them, we cannot fail of gi- 
ving every Plavt, from any part on this fide the Line, its Force 
or Warmth at the right Seafon; and fo we muft maintain a due 
- Regard to fuch Plants as are Natives of thofe Countries on the 
other fide the Live. When the Sun begins to leave us, theit 
Spring is then coming forward, andevery Day encreafes as much 
thar way, as we on the North Side of the Lime decline into Wi- 
ter; fo that whatever Plants we have from thence, we ought to 
help at that time, as we would our own in our own Spring. 

We are moreover to remark, that as the Szz’s Motion and 
great Influence is between the Zropics ; and that every Year its Mo- 
tion is from South to North, and back again; fo that Motion 
will produce two Springs every Year in each of the Countries it 
paffes over, which Springs we may judge of, by enquiring into 
the Su’s Courfe, which a common Almanack will fhew us; and 
then allowing about fix Weeks for the Swz’s Progrefs, before it 
can be directly over the Place we pitch upon, I fuppofe that will 
be the Time of Sprig in that Country ; for when the Swz’s Pow- 
er is moft violent in any Place, we find all Plats have finifh’d 
_ their Spring Shoot, as we obferve in Eagland at the Time of our 
Midfummer, when the Suz is neareft to us. Inthe Temperate 
Zones, {ach as we have the HappinefS to enjoy, tho’ the Sux’s 

| 5 7 Influence 
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Influence is more moderate, yetwe may obferve that the greateft 
Share of Heat only ferves to ripen our Fruits; but ’tis the gentle 
Warmth gradually encreafing which makes our Plants vegetate, 
fuch as the Warmth in Apri, edicl>.- 
When the Spring-Shoot is perfected, and the great Summer- 


Heat is over, Nature begins to make a fecond Shoot; but that 


Shoot is feldom of any great Confequence in our Country; the. 


Suns Heat declines, when our Plants want it to encreafe, and 
the Attempt of Vegetation proves vain. I amof Opinion, were 


we then to give thofe fhooting Plants a convenient Shelter, and 


an additional Heat, regulated by a Thermometer, fothat itfhould 
be equal to that in the Month of April, we might even bring 
them to bear Fruit in the Autumn Seafon. I have known fome 
Trees which, without any help, have ripen’d fome few Fruit of 
the fecond Spring, *Tis common enough in Strawberries, Raf- 


berries, and Cherry-trees, efpecially if the Bloffoms of the firft — 


Spring have been taken off at their firft Appearance. 


When we have confider’'d the Time of Sprig in the feveral 


Countries of the Karth, where we receive Plants from, we are 
next to enguire the Degrees of Heat in each of thofe Places at 


the Time of their refpe@ive Springs, which we muft imitate as 


near as poflible; and I obferve, that our, Mid/ummer Feat is 
powerful ante to maintain any P/azt brought us from between 


the Tropics; therefore, as we have it in our Power to give that _ 


degree of Heat at any time of the Year, by means of Fire, we 
may keep any P/aat even from under the Live in our Conferya- 
tories, regulated by a Thermometer at our Midfummer degree of 
Heat, which | fuppofe will agree well eacnee with the Spring 
Heats in thofe Countries lying between the Tropics; and at 
the fame time I would have an Aygrvometer in the fame Stove or 
Confervatory, by which we might regulate the over Moifture or 
Damps in the Air of the Houfe. dt; att. . 
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Tfind that in Exgland our Air is generally fo temperate, or 
the Paffage from the Heat to the Cold is fo gradual, that Plants 
which naturally grow eight or nine Degrees more South than we 
are, will grow here without any Shelter; but indeed they have 
this Advantage, that the Time of their Natural Sprzmg, or awa- 
king from their Reft, is but a little different from the Seafon of 
our Spring; fo that when Nature appoints them to make their 
Shoot, the Sw is coming towards us, and backs them. in their 
Attempt. | sii, 

Jn my Kalendar of Gardening Ihave given aDefign of aGreen- 
houfe or Repofitory for exorick Plants; but for the Prefervation 
of the moft render Kinds, fach as grow near the Lize, there is. 
no one does fo well as that contrived by the curious Monfieur Le | 

Cour of Leyden, for the Production of that excellent Fruit, call’d 
the Azanas ox Pines from whofe Model there are two or 
three now built in Exgland. 

But I think I have faid enough to inform my Reader how 
neceflary it is to obferve the Laws of Nature in the Preferva- 
tion of created Bodies, tho’ Iam not infenfible that e- 
ven the Contemplation of one created Body alone would afford 
- Matter enough for a Book much larger than this Volume; but. 
my Bufinefs is rather to give a general View of Things, than to 
enter upon Particulars with too much Freedom; and I chufe to 
leave the Enquiry into the more nice Parts’to the Curious, who. 
have Leifure and Opportunity to obferve them. | 

_ By way of Conclufion to this Chapter, I am to take notice of 
fome Particulars relating to Mankind, as I promis’d in my Chap- 


My ter of Quadrupedes; for Man, altho’ he is Lord of all, and has. 


a Power of Ordering and Governing all living Creatures, which, 
relate to our Globe, yet has he many Particulars in his. Frame, . 
which bear Analogy with the Parts of thofe Creatures he is or- 
dain’d to govern, The Harmony which Nature maintains in the 


_ Generation and Production of Qvadrupedes,. is not contradicted. 
a2 - it 
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in Him. The Funétions of feveral Parts in Brutes direc: them 
to perform what the fame Parts would do in Mankind, was he 
not endow’d with Reafon to guide him in his Actions, and over- 
rule what is brutal in him. But this is a Matter which relates 
more particularly to thofe who make it their Bufinefs to confult 
the Health and Welfare of Men, rather than to Natural Hiftory, 
which is my prefent Subjeé&t: I fhall content my felf with ob- 
ferving only fome remarkable Particulars, which are not com- 
monly taken notice of in Mankind. bates 
The Longings in Women, and the Marking of Children, are 
Subjects which have occafion’d Difputes among the Learned; but 
I don’t find either of thofe Cafes yet determin’d, fo that I can- 
not well omit a Conjecture or two of mine relating to thofe Sub- 
jects. I fappofe, when a Woman is pregnant, there is a regular 
Circulation of Juices through the Bodies of both the Mother and 
the Feetus, admitting only that the Parts of the Foetus fubfift or 
_.are fupported by fuch fine Juices as we may fay are diftill’d from 
the Blood of the Mother ; for the Parts fully grown are undoubt- 
edly more capable of giving Paflage to more grofs Juices than 
thofe which are in #mérzo, and infucha minute Body ; andin the 
Foetus roult be as fine as a fubtle Vapour, almoft equal to thofe — 
Spirits which nourifh the Braim of a fiitigrowin Body. 


The Foetus has its Head firlt form’d, and that, as well asallthe 


other Parts, is regularly fupply’d with Juices from the feveral Parts 
of the Mother, as they are analogous to one another; therefore, 
I fuppofe, as the Bram, both of the Mother and Foetus, have an 
immediate Communication with one another, fo I imagine the 
extraordinary Defire of the Morher has fo immediate an Effect on 
the Braz of the Foetus, that it becomes diftemper’d, and confe- 
quently muft affect the Bras of the pregnant Woman, and fo 
both are out of order. } ; ; 
Again, the pregnant Woman, by touching any Part of her 
Body, when-a ftrong Defire of any thing reigns over her, ‘ah 
; | ave 
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have an extraordinary Power over the fame Part of the Farus, 
and efpecially becaufe things fo fmall and flexible will fooner 
‘take an Impreffion than others that-are perfected; but this by 
- way.of Hint to the Learned. I proceed to take notice.of the fe- 
-veral Kinds of Men, whofe Difference is remarkable: 
- We find five Sorts of Men; the White Men, which are Ea 
ropeans, that have Beards; and a fort of Vhite Men in Ameri- 
ca (as am told) that only differ from us in having no Beards. 
The third fort are the Ma/atoes, which have their Sézs almoft 
“of a Copper Colour, /mall Eyes, and flrait black Hair. The 
- fourth Kind are the Blacks, which have fra: black Hair: And 
the fifth are the Blacks of Guimey, whole Hai iscurld, like the — 
Wool of a ore which Difference is enough to fhew us their 
‘Diftinctions; for, as totheir Knowledge, I fuppofe there would 
not be any great Difference, if it was poffible they could be all 
born of the fame Parents, and have the fame Education, they 
woud vary no more in Underftanding than Children of the fame 
“ Ho e. . . d ~ 


Explanation of the Figures relating to this Chapter. 7 
Meeccd 1 caok Cocteau. f 
> Fig. 1. The Eggs vaken from the Ovary of a Woman; by Dr. 
Douglafs. nee a ee ee 
Fig. I. Aa Human Feetus before Quickening; taken from the 
Royal Society, | - ao 
Fig. Wl. Az Human Feetus after Quickening ; taken from the 
Royal Society. be ioe 
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| | Pi HATE SC oor gts ae 
_ Fig. I. ASkeleton of a Man, whereby the Difference in the 
Ofteology iz the Man and other Creatures, may be obferv'd. ae 
Fig. I. Zhe Skeleton of @ Monkey, /hewimg the Difference - - 
between that and Mankind. POM 10 24102 42) bad oy | 
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An Account of fuch Lands in England as are fiiled 
BARREN; with fome Propofitions tending to their 
Improvement, and fome Remarks relating to F 1s u- 


are Profit to our felves, and fecure us from the Affaults of pre- 
fumptuous Neighbours, 9 Pa TAR Te hee 
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good profitable Land for Corn and Paffure, and have formerly 
born valuable Burthens of Ziees; as have alfo fome Grounds 
belonging to private Gentlemen, from whence, upon Emer- 
gencies, has been reap’d confiderable Crops of Timber, whofe 
Price has even over-ballanced the Worth of the Ground it grew 
upon. And we have many late Inftances of Eftates which have 
been fold, where, in a few Years afterwards, the 7zmber grow- 
ing ae them was fold for more Money than was given for 
the whole Purchafe of the Lavd. In my former Works upon 
this Head, I have rated Lard for Timber at five Shillings an A- 
cre; but the Ground | thall treat of in this Chapter is fuch, as is _ 
in very little Efteem. ‘The firft I thall take notice of are the 
Heaths in England, which at prefent fcarcely yield Food enouglt». 


- for Sheep, and are of no other Ufe. This fort of Land, which 
’ is generally fandy, and in which commonly we find abundance 


of morafs Ground, \ advife to be cultivated for the propagating 
of Firr-Trees, which are of very quick Growth, nfefal, and a- 
gree well with fuch Land. We have fome Inftances of this fort 
of Land cultivated in this manner in our own Nation; but in 
Germany, and fome of the North Parts of Evrope, we find whole 


| Forefis of Firrs growing in this kind of Soz/. At the Earl of A- 


_resford’s, near Guilford in Surrey, we have an Example of the 


_ good Thriving of thefe 7yees upon a Aii/] of common White — 
_ Sand, in which one could hardly ee the leaft Vegetable Qua- 


lity; and, if 1 am informed right, the7ees now growing at that 
Place have not been planted there quite thirty Years, altho’ they 
are now about forty Foot high; but it is to be obferved, that 
they are hardly fix Foot afunder, which may be the Occafion of 
their extraordinary Heighth, and the Clearnefs of their Svems, 


without Knots. ‘The Experience I have had of this 7ree, efpe- 
cially the Scorch Firr, teaches me, that it thrives better raifed 
from Seed upon the Spot where it is defigned to remain, than if 


it is tranfplanted. | 
Bra Zz ‘Te 
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To make a Seminary of thefe Zrees, we gather the Coves or 
Fruit of them in September, even while their Rizd partakes yet of a 
Green Colour; for thofe Cones which are already cracked and o- . 
pened produce little or no good Seed. The Cones being thus 


_ gathered, we lay them in a dry Place during the Winter, and a- 


bout February either expofe them to the Sun till they crack and 
open, or elfe put them in fome Veffel into an Oven after the 
great Heat is gone off, by either of thefe ways we come at the 
Seed without difficulty, as I have tried with good Succefs; tho’ 
fome have been apt to fufpeét, that thofe Cones and Seeds which 


are opened by the Heat of an Oven, would betoo much dried to 


vegetate or {pring in the Growad: When thefe Seeds are well « 


_ cleaned, we fow them thin in Beds, covering them about half 


an Inch deep with fine Earth, and in a Month’s time th ey come 
up; but we muft have great Care at their firht Appearance to 
preferve them from Svaz/s, which are their greatelt Enemies: 
The fame Summer they fhoot hardly morethan an Inch, and as 
their Roots lie very near the Surface, it is advifable to fift Sand 
over the Beds near half an Inch thick, about September, ‘to 
keep them fteddy, and prevent the Frofts from turning them 
out of the Ground. The fecond Year they make Plauts of a- - 
bout four Inches high, and if they were to remain in the fame 
Bed the third Year, they would be near a Foot taller; but Ihold 
it much better, if any of them are to be removed, that it fhould 
be done when they are two Years old, and even then with ex- 
traordinary Care, laying them in a Barrow or Cafe of Earth, to 
be tranfported to the Place appointed for the great Plantation; 
and obferve, that we do’not take them outof this Earth, till the 
very Inftanr, if poffible, that we are to place themin the Station 
wherethey are ever after to remain ; for alittle Air dries and fhrinks 
the Coat of their Roozs, and their Parenchymous Parts; fo that. 
they remain for a time without the Power of Growth; and per- 
haps rot or grow diltempered by a Stagnation of the Juices. ‘a 

this 
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this Plantation I. would not advife them to be fet more than fix 
Foot a-part, which would be a, means, as I haye obferved before, 
of their growing ftraic and tall, unlefS indeed we would run the 
Hazard of RA yi fome.of them a fecond time, and then 
the Diftance between them need not be above three Foor, which 
would yet contribute fo much the more to their afpiring and up- 
tight Growth, during their juvenile State; they might remain in 
this manner about five or fix Years, and then it would be high 
time to draw every other Zree to make room for the reft, The 
Method which has been ufed for tranfplanting Fivr-Trees of this 
Age, and even fome Years beyond it, with good Succefs, was in- 
vented and firft practifed by the honourable James Fohnfion of 
Twittenham, Efg; who about Mid/ummer tran{planted fome of 
— thefe Trees above twenty Foot high, in a,Preparation of Earth 
and Water, of the Confiftency of a thin Mud, filling it up with’ 
fine Earth, till the Root of the Tree was firmly fettled in it, by 
this Means the 77ees, fo planted, had madeShoots on their Tops 
above a Foot long the following Year, before the others 
which remained in the Nurfery had even began to fhoot. | 

In my Chapter of Vegetables 1 have taken notice of a new in- 
vented Method of tran{planting Zrees with Safety, by means of 
a Vegetable Mummy, or Compofitions, of Pzch, Bees-Wax, 
Turpentine, and fuch like; and I believe it would be of no {mall 
- U€ in this Cafe, efpecially if we were to tranfport 7vees to any ~ 

great diftance. The anointing the Roors with fuch Preparati- 
ons, and efpecially thofe Parts where they have been cut or 
wounded, would keep them from drying, or fhrinking up by 
the Air or Sun, and even contribute fomewhat to their Growth. 
For.the Fivr, indeed, Irather recommend the anointing the 
Roots with Turpentine alone, or elfe mix’d with Zallow, which 
might eafily be done with a Bruth when it was warm ; for the 
Turpentine | fappofe cannot fail of giving fome Nourifhment to 
the Zvee which naturally produces it.,,.And the faz of Auimals 
totais aie is 
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is generally allow’d to aflilt Vegetation, as \have obfervdin my 
Chapter of Vegetables, where I recommend the Use of Soap, 
&c, to anoint the Roots of Vegetables, which fee. 

The Scotch Firr and Pinaffer are what I chiefly would advife- 
to be planted for Zamber, in Sandy and Heathy Ground, as they 
are both able to maintain themfelves in Variety of Seafons. I 
have feen of both thefe Kinds, that have yielded profitable Z#m- - 
ber for Plank or Boards in forty Years from the fetting, as — 
the People now living haveaffured me, that faw them planted and 
raifed from Seeds. A Gentleman of Devonfbive has now many 
of them growing es a ved Rock, where they thrive exceeding- 
ly; fe that the Ai/s in Darby/hire, and fach others asare Rocky 
like them, need not defpair of bearing one time or other this 
profitable Burden. But leaft forty Years fhould be counted too 
much time to wait, without receiving any Advantage, let us 
confider the Ground was before the Plantation good for little or 
nothing; and in half the mention’d Space, the Plants which 
may be drawn out to thin the reft will be fit for Scaffolding, ot 
fome other Ufes; and all this time the growing Trees are en- 
creafing in their Value, without any Expence or Labour, more 
than the firft Charge. ; ae | 

But as Heath Ground is the Soil I propofe for fuch Plantations, 
and is for the moft part in Common, it will be difficult to en- 
elofeit. Ithink, however, the beft Method to overcome that 
Difficulty, would be to fummon the Poor of the Parifh, who 
have chiefly the Right of Commoning, and parcel fuch Land 
in as many Lots as there are Perfons who can juftly claim a 


Right to it ; and then the Choice among them, of the refpective 


Parcels of Land, to be made by balloting, or elfe let them chufe 
according to their Seniority, or the Length of Time that each 
of them or their Families have been Inhabitants of the Parifh; 
by this Means every one of thefe poor People would find matter 
of Employment, and become Poffeffors of Land, which sgl 

| | might 
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might jufly call their owa, and thereby have Encouragement to 
cultivate and improve it: Thefe People ftill being seb 8 to 
the Lord of the Manor, in ‘proportion to the Value of fuch 

Lands as they hold, and to be obliged alfo to plant a certain 
Number of fuch Z¥ees for Tzmber as the Lend will beft neurifh. 
’Tis my Opinion, that many of our Poor, which at prefent are 
troublefome and expenfive, may by this Method be rendred ufeful 
tothe Publick, and live in a contented State, enjoying every Man 
his own Right, without Encroachment from his Neighbours, or 
being fabjeét, as the Commoners now are, to have the Benefit 
mun only into a few Hands, while perhaps thofe who have 
the greateft Right, have hardly Pafture enough for half ja 
Dozen Sheep, when others find Subfiftance for two or three 
bundredsdasscri sabia woxtrods teks 7 
Another way, which might tend to the Improvement and 
propagating of Zzmber, wouldbe by obligating every Tenant at 
the renewing of his Leafé, to plant cettain Numbers of 77ees at 
his own Expence. Where-any confiderable Plantation happens 
to be made, I would -advife a Stone to be fet up, with an In- — 
feription, intimating the Year, the Seafon, andby whom plant- 
ed, that it might be an Inftruétionto fature Ages how long fuch 
Trees have been growing, to produce the Sum they may then be 
fold for, and inform the Poffeffor of the Perfon’s Name, who fo 
wifely had the Forefightto provide for him. 
The other fort of Ground, which next falls under my Confi- 
deration, is the Chalk, fach as we obferve, for the moft part, on 
Salisbury Plaim, and the watte Grounds about Vew-Market ; and 
{ much wonder, confidering the great Scarcity of Timber and 
Fire Wood in thofe Countries, that no one has yet began any 
Plantation thereabouts, efpecially fince' we have fo manyInftan- - 


ces of Hills and Landsof the fame kind of Chalk in Berk/hire, 


; | Oxfordfhire, _Backinghamfhire, 8c. which, are coverd with 
ftately Trees; aswell for: Timber as Fite Wood. We ‘here 
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find the Beech is natural to that kind of Soil; and in fome Pla- 
ces the Exgli/h Che/inut thrives pretty well, and the Oak indiffe- 
rently; but the Wal/zut rejoyces in that Soil, if it has any tole-_ 
rable Shelter. I would recommend therefore to fuch Gentlemen 
as have Eftates about Salisbury and Mew-Marker, to take the 
Hills and Chalky Grounds of Berkfhive, &c. for their Example, . 
and cultivate their Lavds, which are of the famekind, after the 
fame manner; fo that in time they might fave the Expence and 
‘Trouble which they are now at, in fending many Miles fortheir _ 
Firmg and Timber. fetit! Pid yiieal 
The Beech, which is a Lover of this Soil, grows much quick- 
erin it than in fome Lands which are counted much richer, 
and is raifed from the Ma/ without any difficulty, carrying this 
Conveniency along with it, that the Seed does not come up till | 
the fecond Year; fo that upon the firft plowing of the Ground 
we may fow the Pacberaat -andfome kind of Graz at the fame 
_ time, and reap clare Crop of Corz before the young Beech 
appears, to bear the Expence we have been at in laying up the 
Ground. In twelve or fourteen Years we may begin to reap 
fome Advantage from this new Wood, by cutting and thinning 
fach of it as is fit for Fireing. If wehad a hundred Acres plant- 
ed in this manner, we might cut aboutan eighth part at onetime, - 
and at that rate have a continued Supply from Yearto Year; the 
_ firft growing up by that time we have cut the laft; and the laft 
renewing it felf again by that time the other feven Parcels have 
had their fecond Cutting. om . f 
The Englifh Chefuut is \ikewife a very profitable 7ree; and 
tho’ I have already mention’d it in my ew Lmprovements of 
Planting, &c. yet 1 cannot help taking notice of the extraordi- 
nary Bulk that 7vee will grow to. Mr. Greenimg, a very inge- 
nious Nurfery Man at Brentford, tells me, that at the Seat of the 
Lord Ducie at Tartworth in Gloucefterfhire, there is now grow- 
ing an Englifh Chefnut, which he meafured, and found oS 
rt 
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Girt fifty one Foot about, fix Foot above Ground; this 7ree 
divides it elf at the Grows into three Limbs, one of which he 
meafured twenty eight Foot and a half in the Girt, five Foot a- 
bove the Crows of the Zvee, which extraordinary Meafure of the 
Limb only, is almoft equal to the bigelt Oak in England. He 
obferved that the Soil was a foft Clay, fomewhat Loomy, and 
the Situation on the North-Welt Side of a A//: This Tree, he 
tells me, was mentioned in a Book dedicated to King Fohy, and 
was then ftiled the Great or Old Chefnut Tree at Tartworth; {0 
that it is fappofed it muft be now above a thoufand Years old. 
At the fame Seat, near the Place where this wonderful Tree now 
grows, my Lord Ducre told him he lately cut down an Elm, 
out of whofe Ziwbs were made a hundred Pair of Stocks for Cart- 
Wheels, and whofe Body alone was fold for two and twenty 
Guineas upon the Spot; from whence we may learn how much 
a Loomy Soil contributes to the Growth of Jrees of this 
fort. , | 
In Marfby wet Grounds the Ofer, Alder, and Arbeel, turn 
to good Account; and may every one of them be raifed from 
Cuttings, or Truacheons fet in the Ground, (as I have direéted in 
my Book of Gardening) even tho’ it be covered two or three 
Foot deep with Water; efpecially the Ofer and the Ader would 
in time, by the matting or entangling of their Aoors, and con-. 
tinued Fall of their Leaves, bring it to folid Ground; but Water 
~ in fome Cafes is as profitable as the Land it felf, as I fhall ob- 
ferve by and by; in the mean time let me advife, that where 
Banks are neceflary to keep Land from the overflowing of adja- 
cent Rivers or Lakes, there is no way of making them {0 folid 
and lafting, as by backing them well with Stakes of Willows, 
which ftrike Root without any Trouble, and intermix with one 
another in fuch a manner, that in a few Years only they become 


~~ as one Body. 
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~ But I come now to {peak of Fz/b-Ponds, and to mention fome 
Obfervations concerning the Number of /i/b, which a certain 
Quantity of ater will maintain. It has been obferved, vhat — 
every kind of /b requires a certain Depth of /Vater to main- 
tain itfelf in; the fmaller forts delighting and thriving in fhal- 
lower /Varers than the greater; and thefe aters are more or ° 
lefS nourifhing to fome /7/h, as they pafs through different Stra-_ 
ta, or Beds of Earth, every kind of Earth giving irs Tinffure to 
the Waters pafling through it, or joining with i. The moft- 
nourithing Waters for Carp, are fach as are found in Heathy 
Grounds, which are commonly of a Sandy Soi; and if it is pol — 
fible to chafé the Situation of a Pond, it is counted much better — 

to have it near the bortom of A//4, that upon the Fall of great 

Rains may wath down /n/écfs, and other nourifhable Matter in- 

to-it; and if it could be contrived, the Water thould be always 
current through it; where this happens, the fame Fund of Wa- 
zer will maintain one third more of Fz/h than it would do, if it 
was only a ftill Water. In the making of a Pond, we ought to 
contrive, that it may have all degrees of Depth as far as fixFoot ; 
for if the Fi/b happen to breed in it, the young Fry or Spawn 
mutt have ¢hallow /Vater to live and {wim in; and the Spawz it 
felf, while it is in the Egg, would be unfruitful, was it to lie in 
deep Vater. Again, as the young 72/b grow bigger, they 
change their Station more and more rowards the Deep, till they 
become of a fir Size to breed and produce others. It is rarely 
known, that in a good breeding Pia the /i/h ever come tobe 
very large; for the Number of them become fo great, thatthey 
over-ftock the Water, and are ftraitned for Food. I have been 
told, that where the fhalloweft part of a Pond is about two Foot 
in Water, that neither Carp, Pike, Tench, or Perch, will breed 
in it, becaufe it is too deep for the Spawn to hatch, if the #7 

fhould be enclined to Jay any, and in fuch Places an ingeni- 

ous Gentleman obferves the /z/h grow very large, and thrive a- 

1011 pace, 
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pace. if they were at fir rightly proportion’d to the Quantity of 
Water, and putin at aright Age. An Acre of Vater, he tells 
me, (if all che Parts of the Powd, one with another, meafure 
three Foot deep) may well enough bear ninety Brace of Carps, 
which is about a Rod of Vater to each Fi/h; or elfe, as he ob- 
- ferves, eighty Prace of Carps and twenty Brace of Tench, and fo 
in proportion for every ten Brace of Carp wanting, he allows 
‘twenty Brace of Tench. .Thele fi/h, he fappofes, delight to be 
together; and remarks, that the o/cous Matter upon the Bodies 
_of the Tench is often ferviceable to fuch Carp has have by Acci- 
dent been wounded. It is found by Experience, that both thefe 
Kinds of /2/h thrive much better in old Ponds, than thofe that 
~ have been newly made; aad he gives this Reafon for it, That 
in a Pond newly cut or dug, the Water is not all of one piece, 
-or partaking of the fame Qualities, which it muft have fufficient 
-Time to draw from the Earth, and circulate through, or mix 
with every part alike of the Water; for he holds it as a Max- 
im, that +7/b never thrive which have any Change of Warer, 
-after they, are two Years old, and therefore always ftocks his 
Ponds with Store of the fecond Year. _ To experience this, he 
told me, thatin one Pond he put in at the fame time Carps of the 
fecond Year, fome of the fourth Year, and fome of aeue Years 
old, marking thofe of the two laft Age: Five Years afterwards 
he drew the Pond, and found that the young F2/h of the fecond 
Year were much larger than any of the others; which happen’d, 
as I fuppofe, for the fame Reafon that young Plants are more 
~eafily tranfplanted, and thrive much better, than elder Plagues 
that have ftood long enough in a Soil to be naturaliz’d to ir; or 
that People, that have been bred up from their Infancy, and a 
long time breathed their Native Aire, grow fickly upon changing 
it; jutt fo does the changing of //h trom one/Vaier to another 
alter their Conftitution. ’Tis likewife obfervable, that a Plan- 
‘tation of Z7ees too near a Powd is apt to infect the Vater with 
Pate Aa 2 its 
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its falling Leaves; but, on the other hand, Shelter is neceffary, 
and is much the beft, as ic confifts of Herds and Plants which 

‘naturally grow in the Waters, fuch as /¥ater-Lillies, Pond- 
Weeds, and Flags, which breed and afford a great Number of 
Infetts for the F2/h to feed upon, and help to guard them from 
the too great Heats of the Sun; but chiefly Iam told thefe Weeds 


are ufeful to Pzkes and Perch, and that they are-better fed F7/b, ie 


and much larger in fuch Ponds, than where they have only a 
naked Water. The Pike being a Fi/h of Prey, will admit of 
no /7/h to abide with it but the Perch, and that only avoids the 
voracious Appetite of the Pke, by means of the thorny wus on 
‘its Back, In thefe Pods however it is commonly practifed to 
‘fling in a Parcel of Roach for the Food of the Jacks; and I 
knew a Gentleman, that thought it worth his while to ftock his 
“Pike-Ponds with Frogs for the fame Ufe. Thefe, as well as the 
Carp and Tench, may be fed with Blood and Bran mixt toge- 
ther, Rafpings of Bread, or the Entrails of Fow/ or Sheep; and 
if they are regularly ufed to be fed in this way, at a conftant Hour 
and Place of the Pond, they will in a fhort time becomeundaunt- 
ed, and feed before us, which is all I fhall fay at this time rela- 
ting to Pond-Fi/h. | | 


CHAP. 
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Of the moff curious GARDENS in Europe, (e/pe- 
cially in Britain) and what may be learnt partica- 
larly from them; with fome Remarks and Expe- 
riments relating to the Improvement of F RuirT- 
Trees and FroweRs, never before made 
publick. eas 


WD ESIDES the innocent Diverfion which is found in a Gar- 
den, by cultivating many of the greateft Beauties of the 
Creation, Mankind may gain immediate Advantage,. by reap- 
ing the Fruit of his Labours. The Health of the Body is more- 
over maintain’d or saspuse oP if we give our helping Hand to- 
wards the propagating of Vegetables. A gentle Exercife in a 
frefh Air, where the Mind is engaged with variety of natural 
- Objeéts, contributes to Content ; and it is no new Obfervation, 
that the Trouble of the Mind wears and deftroys the Conftitu- 
tion even of the moft healthfulBody. All kinds of Gardens con-_ 
tribute to Health; but every one is not equally advantageous or 
rofitable.» There are,Gaxdens of Grandeur and Recreation, 
a as thofe of the inimitable Ver/azles, thofe at Mark and Tria- 
non, belonging to the King of France; and in England, the 
Royal Gardens at Kenjington, regulated by Mr. Wife, afford as 
many agreeable Varieties as any in Europe, where the Situation 
is Hat, and the Command of Water is wanting. The Gardens 
at Kenfington have not indeed the Extent of thofe which I men- 
‘tion in Fyance, nor had the Direétor of them the Happinefs to 


make them all at onetime, but wascontent with giving now and 
| 7 dss then 
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a Beauty as Occafion offer’d. The Irregularities which Iremem-_ 
ber were in the Ground, when he took the laft part of them in 
hand, has particularly fignalized His Judgment; fo that we are 
led to an Imagination of the Beauties that would have appear’d 
inthem, if they had ftill been more irregular when heundertook — 
them. mh ie : 

The Royal Gardens at Hampton-Court, under his Care and 
Direction, are famous for the Variety of exotick Plants brought 
from moft Parts of the World, but more efpecially for the health- 
fal Condition of them, andexa& Symetry in the difpofing them 
in their feveral Confervatories; and it is here that we have Ex- 
ample of Orange-Trees bearing plenty of Fruit, in as great Per- 
fection as we can defire, which farpafles what I find at Verfailes ; 
fo that we may inege how much Ke Skill of a Director is necef 
fary to contrive and manage in fuch a Cafe; for tho’ the Tyees 
at Verfailes are extraordinary large, and in great Numbers, they 
were without /ya: when I was there; fo that I cannot enough 
commend the Ingenuity of Mr. Avcher, who is the prefent Ma- — 
nager at Hampton-Court under Mr. Wife. sat 

The Verfailes Gardens, as they are of vaft Extent, and have 
colt fuch Sums as perhaps no Country in Ewrope is worth; {0 it 
would be of little Ufe to deferibe their Particulars; bur in- gene-_ 
ral we may fay this of them, that their Order and Contrivance — 
has been as well Poetically as Mathematically ftudy’d, éach re- 
fpeétive Part has a juft Proportion with the Hiftory reprefented 
in Statues and Water which it contains; fo that we never obférve 
too many, or too few Statues, or more or lef§ Water than the I- 
magination can expect, and fo near Nature is the artful Contri- 
vance of thefe Gardens, that we are led with Expectation and 
Defire throughout the whole; but we muft ftill obferve, that in - 
this Wonder of a Garden there is neither Gra/s-work nor Gra- 
vel, nor the beautiful Ornaments of variegated Hollies, which is 


the Glory of the Exgli/h Gardens, on 
Was 
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~ Was I to give a particular Defcription of our English Gardens 
for Pleafure, which theCurious, among our Nobility and Gen- 
‘try, have brought to Order; a large Volume would not contain 
their Account. Some are happy in their Situation for Ca/cades and 
Jet deaux ; others have their Beauties ia agreeable Profpects; and 
fo likewife was I to defcribe the Gardens of Particulars in France, 
_we fhould find them abound in natural Beauties, and only want- 
ing of thofe Ornaments in which we exceed moft other Parts of 
Europe, viz, Grafi, Gravel, and Variety of hardy Ever-greens. 
Again, the Gardens in Holland have very different Appearances 
and Modes from thofe in Ezglandand France ; the Holland Gar- 
deus are not indeed without Water, but it iscommonly fuch as is 
of no Ufe either for Water-works, or common Service to the 
Plants; for the Country is level, and the Caza/ Water commonly 
falt or brackith, fo that I have often {een Boat-loads of frefh Wa- 
ter brought from a great Diftance; but the Canals which en- 
compafs and bound the Gardens have a very good Effect, be- 
ing affilted with the Ornaments of Chiza, and gilt Pots and Va- 
fes, with Statues, and Arbours or Cabinets of Latice Work, which 
together afford an agreeable Profpec&t; but Holand, no more 
than France, poffefles the Beauties of fine Gra/s-Turf, or Gra- 
~ vel, or the Ornament of our Exgli/h Evergreens; nor indeed is 
the Soil fo natural to moft Herbs of the Kitchen-Garden, as it is 
generally in Kzgland; which one may eafily obferve, by compa- 
ting the Produce of one with the other; bur for bulbous Roots 
we find it to produce Wonders, which has given me occafion to 
confider the Nature of that Earth more particularly ; it is com- 
 pofed of fine Sea Sand, with a Mixture of Turf or peat Earth, 
which feems to be two Thirds of the former, and one of the lat- _ 
ter; and the Benefit of this kind of Soil in propagating bulbous 
Roots, has made the Hollanders famous, efpecially in Tulips. 
Lately I have obferv’d, that our Heath Grounds, which is 
moft like the Holland Soil, yields very good Saffron, and even” 
| pro- 
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produces a better Crop than the Chalky Soil about Safion Wal- 
den; upon the latter, an Acre of Ground, in its full Strength, | 
brings about twelve Pounds of Safion in a Seafon; but the Saf 
fron Roots in the Heath Ground bring more Flowers, about one 
fixth part. ’Tis to benoted, that all the Savon Grounds are {abject 
to be deftroy’d by Hares, andtherefore are enclofed with Hurdles: — 
And again, the fecond or third Years of planting thofe Roots 
give the greateft Crops ; for they mult be feparated or tranfplant- 
ed after the third Year’s bearing, or elfethey produce little. But 
to proceed. | | wk ) 
‘The profitable Gardens are of three Kinds; firft, thofe culti- 
vated for Kitchen Ufes; fecondly, the /Vurferies for Improve- — 
ment of Timber, Fruit, &c. and thofe which are difpofed for 
a Ufe of Phyfick, and arethe Seminaries and ur/ertes of exotick 
ants, ~ -*- , re : be. ’ bal ahs! 
The firft, which are Kitchen Gardens, and exceed all theother _ 
Gardens in Europe for wholefome Produce, and Variety of Herbs, 
are thofe at the Veat-Hou/es near Tuttle-fields, Weftmimfter, which 
abound in Salads, early Cucumbers, Colliflowers, Melons, Winter 
Afparagus, and almoft every Herbfitting the Table; andI think 
there is no where fo good a School for a Kitchen Gardener as 
this Place; tho’ Batter/ea affords the largeft natural </paragus, 
and the earlieft Cabsages. Again, the Gardens about Ham- 
merfinith axe as famous for Strawberries, Rasberries, Curvants, 
Goosherries, and fach like; and if early Fruit is our Defire, Mr. 
Millers ac North-End, near the fame Place, affords us Cher- 
vies, Apricocks, and Curiofities of thofe Kinds, fome Months 
before the Natural Seafon. I could mention feveral particular 
Gardens about London, wherel’ve found an Excellency in the Gar- 
deners belonging to them; but as there are Accidents which 
happen every Day that may occafion the Removal of the Ar- _ 
tilts from thofe Places, it will be of little Ufe to name them in 


this Work, but rather take notice of the Famous among them 
: sel 
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in fome other Treatife, where I may have a better Opportunity 
of fetting forth their feveral Merits. | 

The oe in their Kitchen Gardens propagate Mufhrooms 
in large Quantities; and indeed about Paris the Gardens are 
chiefly employ’d in this way, fo that the Markets are plentiful- 
ly ftored with them at all Seafons in the Year; and J have often 
wonder’d, that yet none of our Exgli/h Gardeners take up that 
Bufinefs, confidering the Profit which would accrue to them 
from fuch an Undertaking: If they are ftill without Knowledge 
of the Method of raifing them, they may fee the Direétion in 
the fecond Chapter of this Work. For the reft of the /rexch 
Kitchen Gardens, they have little more than Herbs for Soup 
and Salads, almoft like thofe in Holland. | 
| The next Degree of Gardens for Profit, are the Nurferies of 
Foreft-Timber and Frnit-Trees; the chief for the firft fort, are 
thofe about /fleworth, Twittenbam, and Brentford, which a- 
bound in thofe neceffary and ufeful Commodities. Mr. Parker 
at Strand on the Green, and Mr. Green of Brentford, raile year- 
ly vaft Numbers of every kind of Zree which is proper for the. 
Improvement of Land. Nor are the Gardeners of this Nation 
— lefs curious in cultivating of Frui-Trees; fo that I efteem the 
Colleétions we have now in Egland to exceed all the Nurferies 
in Europe, for profitable and ufeful Varieties; particularly that 
curious Garden of Mr. Thomas Fairchild at Hoxton, where | find: 
the greateft Colle&tion of Fruits that I have yet feen, and fo re- 
gularly difpofed, both for Order in time of ripening and good 
pruning of the feveral Kinds, that Ido not know any Perfon in 
Europe to excel him in that particular; and in other Things he 
is no lefs happy in his Choice of fuch Curiofities, as a good 
Judgment and univerfal Correfpondence can procure.’ - 

_ The curious Mr, Green at Brentford has alfo fignalized him- 
felf in the Culture of fome tiie and particularly the pee 
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and: Ordering of Figs, which are by his Method much forwarder; 
andin greater Quantity than I obferve elfewhere in England; he 
has alfo cultivated in E/paler the Bruxelles Abricots, which affords 
a-profitable Crop; but yet in the moft perfect Gardens which 1 
have obfery’d in Exgland, 1 am farprifed that I have not found 
any Variety of Fzgs, exceeding the old Set of the Blve Fig, the 
Early White, the Long White, and one other Kind; for if we 
pafs but over to France, we find at leaft fifty different forts of 
£7gs, which afford as much Variety to the Tafte, asthe Peaches 
or Pears we have upon our Lifts. © There is one Memorandum 1 
cannot avoid inferting in this’ Place, relating to the different 
Kinds of Frat, which at prefent croud the Nurferies; were we 
to take all the forts we have Names for, we fhould defpife the 
greater part; and! believe, from what I have obferv’d abroad, 
that there are no better Fruits therethan we have already among 
us, becaufe I find little difference between the Lifts of our Nur- 
feries, and the French Lifts that are fent over every Year from 
‘Orleans, For my own part, I have remark’d, that in Devon- 
Shire, Hevefordfhire, and fome other Parts of England, the 
Seedling Plants rais’d from the Kernels of Pears, Apples, &c. con- 
tinually afford Varieties of Hit, very different from what we 
gather from thofe Plants we had the Seed from. My curious: 
Friend, Samuel Reynardfon, Elg; of Eilingdon, near Uxbridge, 
Jhas likewife raifed feveral new Kinds of Peaches and Grapes from 
the Svones or Kernels; fo that I fee little Neceffity for feeking 
out Varieties of Fruits in foreign Countries. | Py 
The third fort of profitable Garden is the Phyfick Garden, 
where, befides the Collection of Herbs ufed in Medicine, we 
commonly find fome Variety of fuch exotick Rarities from the 
hotter Climates, as afford the Curious fafficient matter of Admi- 
ration. The firft Garden of this kind that I have yet feen, is 
that at Amflerdam, which altho’ it is not of great Extent, yer 
Cae it 
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it affords the greateft Choice of valuable Herbs and Plants, a- 
greeable to its Defign, of any Garden in Europe. The Me- 
thod of it is the Clafling of Plats in feveral Beds appointed for 
that purpofe; upon which, the famous Profeffors, Drs: Comellin 
and Ruy/h, read to the Citizens twice every Week; the firft; 
upon thofe which are Exotick, and the latter onthe Domefficks. 
The Governours of this Garden are the Chiefs of the City; who 
have a Delight in making it a Nurfery of fuch Plamts, as the 
Trade of their Country will give them leave to tranfport from 
the Eaff to the Weft Indies. An Inftance of which: is, that in 
the Year 1714, when I was there, they rais’d a confiderable 
Number of Coffee Trees from Seeds, which ripen’d at Amfterdam 
upon two Plans that they firlt fent from Africa to Batavia; 
and from thence to Holland; from: whence they tran{ported 
them to Swrimam and Curafau, fappofing they might one Day 
bring forth profitable Crops that would yield Advantage to their 
Country ; for thefe Places are fo fituate, that the Voyagetothem . 
is not a fourth of that to the Ha Indies, or a third to the Afi- - 
can Coaft, where Coffee grows: and if ever the Dutch fhould : 
lofe the Eaftern Coffee Trade, or their Eaft Indian Plantations, - 
I expect that Drug will be. chiefly brought to us from the Weft - 
Indies, where the Hollanders have planted it. Tis to the. 4n- 
fierdam Phylick Garden I owe the greateft Part of -that;Col- 
le€&tion of Curiofities which Ionceglory’d in; and.to judge from 
what Gardens \ have {een in Ewrope of this Order,: I muft do the 
Amfterdam Garden the Juftice to own, that it exceeds all others 
in Variety of Curious and Ufeful Plants, from every Quarter of : 
the World. : ; ar bf 
_ The next to the Amflerdam Garden,. isthe Royal Garden at 
Paris, where we may obferve the Medicinal P/awts ranged in 
exact Order, by the learned Dr.. Astoine de Fuffiew, the King’s 
Profeflor of Botany. We Pas ichers likewife a good Coe 
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of Exotick Curiofities difpofed after a good mannet, and mana-~ 
ged with excellent Skill; from whence i likewife drew feveral 
Plants that had not been feen before in Fxgland. : 
The Phyfick Garden at Leyden is what we may admire in 
the next place, for its good Order, and Wariety of foreign 
Plants, under the Direction of the celebrated Dr. Boorhave. Tt 
is here I have found the greateft Quantity of that extraordinary 
Feffamine of Arabia, whofe Flowers excel all others in their 
Odour. gin, Searls ' . 
Among the Foreign Phyfick Gardens, I might yet mention — 
that at Pia in Italy, and the Gardens at Florence belonging to 
the Grand Duke of 7ufcazy; from whence, by his Royal High- — 
nefs’s Direction, I have receiv’d valuable Prefents of choice 
Plants, rarely to be found in other Earopean Gardens. | 
In Briain, our Bie circ Gardens are not above three in 
number; the beft of which is that at Chel/ea, belonging to the 
Company of London Apothecaries ; where we may obfetve a 
great Wariety of fuch Plants, as are ufeful and entertaining to 
the Curious, as well Bxotscks as Dome/fficks: And after this, the — 
Phylick Garden at Oxford takes place in Reputation, from the 
‘Skill of the Jate learned Profeflor Mr. Facob Bobart, who had 
the Management of it. The Phyfick Garden at Edinburgh, ac- 
cording to the Account IT have of it, is valuable for the Col- 
TeGtion of ufeful Plants in Medicine; but 1 doubt the Climate in 
that Country is hardly generous enough to encourage the Growth 
of fuch Plants as are Natives of the watmer Parts of the 
World: Oe 7h tee jor. to Awe 
To thefe we may add the curious Gardens of Particulars, 
which are famous foi their Varieties of valuable Plants; the 
Chief of which in Hagland are thofe at Badminton, whofe Ra- 
rities were collected by rhat incompatable Lady the Dutchefs of 
Beaufort. The Gardens belonging to Samuel Reynardfn, Elq; 
| ‘abi at 
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at Hillindon, near Uxbridge; and the Collection at Mitcham, 
raifed by Mr. Dw Bois; and at Cheame in Surrey, by the 
Care and Skill of that excellent Flowrift the Honourable Lawley 
Lloyd, D.D. with which we muft alfo mention that numerous 
Collection made by the ingenious Mt. Tho. Fairchild at Hoxton, 
from every one I have yet named, both at home and a+ 
broad. Wasphild vid Vola bina 
This is the Sum of our Exeli/h Gardens for Curiofity, not to 
mention my own Colleétion, which, with more than ten Years 
Pains and Expence I got together; which is enough to fupport 
the Spirit of Botany, and to which every Lover of that Science 
ought to addrefs himfelf,. for his Satisfaction in the Knowledge 
of Plants, aw S1SW OLW : q 
But to make good the Title of this Chapter, I come now to 
- {peak of Fruit-Trees; and firft of all of the Orange, - which this 
Year my worthy Friend Mr. Curtes of Putney: has treated in a 
very particular manner, and has had that Succefs, that I have 
learnt it is poffible to have a graffed Tree or Plant of that kind 
in five or fix Months, from the Seed or Kernel. Ihave obferv’d 
in another Work, that the Seed of a Lemon will produce a Plant — 
much more vigorous than that of an Oraage, in the fame 
fpace of time; and therefore the curious Gentleman aboye- 
named ufed Lemon Stocks, rather than thofe of Oranges; 
but not more than four Months from the Kerzel, he | cut 
the tender Stems of thefe Horizontally, about half ‘an’ Inch 
above the Ear-Leaves, and flit it down about half an Inch, :as 
in the Figure; and that his Defign might be agreeable to the 
- Laws of Nature, he prepared Cions of good bearing 7rees, which 
were then tender in fhoor, and conformable to the Strength and 
Age of the Stock, fo as to anfwer the Bignefs of it; and prun+ 
ing the Lower End Wedge-wife, fix’d it in the prepared Stock, 

and tied it with Worfted, which takes little room, and-is fub+ 
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fervient to Variety of Weather, by ftretching or fhrinking, as the 
Air alters. its Property; over this Binding he puts a fmallQuan~ 
tity of graffing Wax, and in a few Days the Stock and Cron are 
join’d, and become as much one Body as other Grafs and Crons 
will do in tyo Months. As this will doin Orazge-Trees, I doubt | 
_ not but every other kind of Fruit may be as eafily propagated, 
and then we fhould enjoy this Satisfaction, that where a Bud or 
Graff, in the common Cafe, is hard to be got, we could anfwer 
our End as well by a tender growing Shoot. But the Excellency 
of this Difcovery feems to open anew Field of Knowledge, whicl: 
I fhall examine into hereafter. _ ain, 40 singe ¢ 
_ In the next place I come to enquire into the common Com- 
laint of thofe Gentlemen, who wait with Impatience for the 
earing of the Fruit-Trees they have planted; and for that Rea- 
fon I have contrived a Method, which I think will be fatisfacto- 
ry tothem; and whereby there is not any Month in the Year, 
in which they may not plant their Gardens, but efpecially their 
Walls, with any Frais they defire, by which Means they will 
not only gain two or three Yeats time, but may even bring their 
Trees into their Gardens with Fruit upon them, and fo be fatis- 
fied they poffefs the Varieties they defire. <a elet a 
To do this, I have engaged fome Nurfery Men to provide — 
a large Number of Boxes, whofe Frame and Sides may be taken 
to pieces at pleafure, each of thefe Boxes to meafure eighteen 
Inches over, and as,many in depth; in thefe 1 advife a Set: of 
Fruit-Trees to be planted, of the beft Kinds, and train’d up in 
the fame manner that we ule to thofe Trees which are planted a- 
gainft Walls, giving them their regular Pruning from time to 
time, and directing their Branches and Twigs in the Pofture 
they ought to lie upon E/paliers made of Arbour-poles: When 
thefe Trees are brought to bear, we may tranfport them to any 
Diftance with their Cafes, without injuring them; and be it at 
what 
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what Seafon it will, they may be fet into the Ground at once, 
- with their whole Clump of Earth, and without receiving any In- 

jury. In this Operation, Care muft be taken in taking off the Ca- 
fes, that the Clump of Earth is not crack’d or broken, leaft the 
Air get in; the Bottom-board therefore muft be interr’d with 
the 7ree, and the remaining Parts of the Cafes may ferve a- 
ain. 
To conclude this Chapter: I recommend the raifing of all | 
- forts of Flowers from Seeds; and, I think, there can be no 
greater Motive to encourage our Gardeners to this Undertaking, 
than direGting them to Dr. Livyd’s of Cheame, Mr. Dunklyn’s 
at Clapham, and my Friends Mr. Greenhill at Mr. Hlunt’s in 
Putney, and Mr. Fairchild, where they may obferve wonderful 
Colleétions of Flowers, viz. Ranuncules, Bulbofe Iris, &c. \ate- 
ly raifed from Seminaries difcreetly made by thofe Artifts. 


| bs | Exp Estiiing: of ie Plates relating to this Chapter. 


_ Fig. I. 4Cion cut from a tender Shoot of the Orange-Tree, 
which is the younge/t Sprout that could be cut from thence. 

Fig. I. 4 young Lemon Plant i #s firft Growth, when the 
Ear-Leaves are upon it, agreeable to the Age, Strength, and Big- 
nefs of the Graff. tin ; | 

Fig. Wl. 4 Fruit-Tree planted ina Cale, and traimed up m 
Efpalier, /o that it may be planted aganft aWall at any Seafon; 
even in Flower or Fruit, za the Situation we defire, without in- 


ee juring the Tree; defig'd for the Advantage of fuch as cannot 
plant their Gardens at their own time. Ina this Figure the Cafe 


4s fo contrivd, that it may upon this Occafion be taken to pieces, 


—s and returwd to the Place i came from, without doing Hurt to 


mye Plants: one Fis ) 
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Of Vines, the beft Methodof Pruning them; with 
- fome proper Elints for fuch as delight in raifing 
. forward FRUITS. lu alae 


L THO’ F have treated of the Culture of ives in another 
£\X% Work; the Opportunities I-have had fince of making 
Obfervations onthe Management of Yves in France, gives me 
Occafion to mention fome Improvements which are pleafant and — 
profitable, and may greatly forward the Ripening of that delici- 
ous Fran titl eng fangs SOR Sa ety CSUR SERRE RN 
It is obfervable, that every Vineyard in France chiefly de-. 
ae on the Fruit produced by Annual Layers; for the Fruits they 
ear are much larger, and ripe earlier, than what wefind grow- 
ing upon the old Srocks, whofe greateft Ufe is to yield Branches 
for the Layers of another Year. This leads us to judge of 
the Method of managing our Wall Ves, and direéts us to 
preferve the young Wood for the fake of large and good Fruit. 
{t is therefore improper to build an high Wall for Vmes, becaufe 
all old Wood fhould be taken away, and the moft Vigorous of | 
the young Shoots left at due-Lengths for a Crop; and in this 
cafe we muft have regard to the Subftance of the Wood we pre- 
ferve: A Branch, for Example, whofe Diameter is about half an 
Inch, may be left'a Yard long; a Branch of one third of an 
Inch in Thicknefs, about two Foot; and fo in Proportion; and 
at the fame time, in convenient Places, two or three Buds mult 
be kept to fupply Branches for the following Year. . 


This 
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_ This Summer I confider’d further of the Method of raifing 
Vines; and among many Experiments I made, I found one, 
which, I think, will be of extraordinary Ufe, by giving us that 
Satisfaction which we have long wanted, of planting Sets, or 
Cuttings of Yzwes, all the Summer Seafon; fo that where we are 
fure of a Grape we like, we may at any time propagate as 
many of that fort as we pleafe. 

In May, which is the Month when thofe Gardeners who have 
pruned unskilfully, are obliged to difmember their ines of the 
_ crouding Branches, which begin to bud out, we may plant 
every Shoot they pull off with the fame Succefs that we are ufed 
to make Nurferies of °em in Movember, December, or any of 
the Winter Months. In this Praétice we muft cover the Part 
that is to be inters’d with common foft Soap; and from a Shoot 
thus managed, we are fure of a ftrong Plant before the colder 
Seafons reach us, as I have experiencd. By this Method we 
learn two Things, firft, ‘that Soap is of excellent Ufe to the Im- 
provement of the Growthof ies; and in the next place, that 
we may gain a Year by this new Difcovery: And fromthe whole 
I Sia thus much, that Soap is the belt Manure for Yiwes in 

eneral. : | 
c I next come to defcribe thofe Methods now in Ule for producing 
of forward Frwits,by means of artificial Heats, fuch as Coal or Wood- 
Fires, or Horfe-liter.. The firft.is by building Ovens at cer- 
tain diftances at the Back of the Walls, and keeping them con- 
tinually warm, from Javuary, till the Sun’s-Power is fufficient 
of it felf to maintain the Growth of the Plants growing againft 


 -fach Walls, as it is now practis’d at his Grace the Duke of Rut- 


_ land’s, at Belvoir Caftle, whereby the lateft Kinds of Grapes 
are commonly ripen’d about Fu/y, or Augufi; but in this Me- 
~ thod we muft likewife take notice, that during the cold Seafon, 
when thefe Frais are forced to fhoot unfeafonably, the leis 
! a Ore mu 
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mutt be cover’d with Glaffes, to prevent the Injuries they might 
receive from Frofts. _ gt sD rOhD Ae op ce 
But the Method which Mr. Millet takes to force Cherries, A- 
bricots, and fome other Kinds of Frat, I take to be much the | 
cheaper way, which is by building a Pale of five or fix Foot 
high, compofed of Deal-boards an Inch thick, clofely jointed, 
~ on the South of which he nails his Trees; and about December 
lays a Coat of Horfe-Dung to the Back, about three Foot thick 
at the Bafe, floping, to about a Foot andhalf.at the Top, which 
for about fix Weeks ftrikesa Warmth thro” the Boards, fo agreeable 
to Vegetation, that the P/avts bloffom and nat eat nfelves: to 
bear Frwit in great Abundance. Here I muftobferve, that when 
the Weather is moderate, he gives them what Air he ‘can, ‘by 
properly opening the Glaffes which ftand before them; andthat — 
when the Litter at the Back of the Pale has loft its Heat, he re- 
news it from time to time, till rhe Seafon becomes natural to — 
the Growth of Trees. | bs PROGRES Owe 


” Having given my Readers what I at firft propofed; wz. 4 
Philofophical Account of fome Works of Nature, in the Mineral, 
Vein and Animal Parts of the Creation, in as many In- 
ftances as Time would admit for the neceflary Experiments, &c. 
1 am now to inform them, that as this Fffay fhall give Satisfa-— 
ction, and the Author receive Encouragement in. his Underta- 
_ king, more of his Time fhall be employ'd towards. carrying on © 
a Work fo ufeful to Mankind, which, by degrees, may framea - 
eae and compleat Body of Experimental: Natural Philo- — 
ophy. | ede yy wort sith op. ANE com 
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BOOKS Printed for W. Muars 


a ai HE Hiftory of Succulent Plants, containing the Ahes, 

i -Ficoids, (or Fig-Marigolds) Torch-Thiftles, Melon-Thi- 

- files, and fach others as are not capable of an Hortds-Siccus. 

Engrav’d from the Originals on Copper-Plates; with their De~ 
{criptions, and Manner of Culture. By R. Bradley, F.R.S. 


TL, New Improvements of Planting and Gardening, both Phi- 
lofophical and Practical; explaining the Motion of the Sap, and 
Generation of Plants: With other Difcoveries never before made 
-publick; for the Improvement of Foreft-Trees, Flower-Gardens, 
or Parterres; with anew Invention, whereby more Defigns of 
Garden Plants may be made in an Hour, than can be found in 
all the Books now extant. Likewife feveral rare Secrets for the 
Improvement of Fruit-Trees, Kachen-Gardens, and Green-houfe 
Plants. To which is now added the Gentleman's and Gardener’s 
Kalender. The whole Iluftrated with Copper-Plates. By R. 
Bradley, F.R.S. The Third Edition. fy 


Tn the Prefs, and fpeedity will be Publifh'd, 


“WW. A Philofophical Treatfe of Agriculture; or, a new Me- 
 thod of Cultivating and Increafing of all forts of Zrees, Shrubs, 
and Flowers; being a very curious Work. Enrich’d with ufeful 
Secrets in Nature, for helping the Vegetation of all forts of 
Trees and Plants, and for fertilizing the moft ftubborn Soils. By 
G. A. Agricola, M.D. and Dr. in Philofophy at Ratisbonne. 
Tranflated from the German; with Remarks. Adorn’d with 
Cuts, The whole Revis’d and Compar’d with the Original: 
Together with a Preface confirming this new Method, By 


R. Bradley, F.R.S. 
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